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BEPOET OF THE TRUSTEES. 



To the Legislature of the State of New York : 

The Begents of the Uniyersity, as trustees of the State Museum 
of Natural History, submit their forty-first amiual report 

Included with this report will be found the report of the Director, 
together with the reports of the State Botanist, the State Ento- 
mologist and the State Geologist The trustees refer to these reports 
for details of the operations of the Museum during the past year. 

The Museum has been materially increased by the addition to 
its collections of the important and beautiful collection of minerals 
and gems purchased from Mr. George F. Kunz. This collection is 
one of the most perfect to be found in any American Museum. It 
has been arranged in the office rooms on the right hand of the 
entrance from State street 

The Zoological collections haye been restored and fitted in new 
cases during the past year. The restoration had become necessary 
on account of the condition of many of the specimens. In some 
cases the origiual specimens were of an imperfect character and 
they had become still more decayed and dilapidated by the ordi- 
nary causes which preyail in eyery museum. In other cases the 
specimens were deficient in one of the sexes, showing only in many 
cases the male sex. The whole collection has been examined and 
the imperfect specimens remoyed by Prof. Henry A. Ward, of 
Bochester, N. Y. There are still a considerable number of defi- 
ciencies which it is hoped may be filled during the coming year. 
The cases, which occupied the center of the Zoological collection 
in the third story, haye been renewed and made to conform to the 
cases that were already there ; on the whole the entire Zoological 
collection has been greatly improyed and, especially, when the 
deficiencies aboye referred to are supplied, it will make an interest- 
ing and an important part of the Museum collections. 

No material progress has been made during the past year in 
fitting up the room in the State Hall for the purpose of the 
Museum. The State officers who still occupy rooms in the State 
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Hall have not yet been provided with quarters in the New CapitoL 
In consequence of this, additional rooms for the use of the 
Museum have not been available. Mention should be made, how- 
ever, of the introduction of steam-heating in the various rooms of 
the State Hall. This has been done by Superintendent Andrews, 
and will greatly add to the comfort and convenience of the rooms. 
Previous to this time the several rooms have been heated by the 
use of stoves, which, of .course, greatly inconvenienced the occu- 
pants. Another step in the preparation of the rooms for the use 
of the Museum has been made by the erection of an elevator. In 
view of the amount of work conducted in the upper story of the 
• hall, the addition of an elevator has proved of great utility. The 
work of introducing this elevator has been conducted by Superin- 
tendent Andrews, but paid for by the Trustees of the Museum 
from the appropriation made by the Legislature for the fitting up 
of the State Hall for the use of the State Museum. 

The Legislature entrusted to the Trustees of the Museum the 
work of publishing the Palaeontology of the State. Another 
volume has been issued during the past year. This was on the 
subject of Corals and Bryozoa. There still remain the volumes 
upon Crustacea and Brachiopoda. The first of these is in a good 
condition of forwardness, and will be published early in the 
year 1888.* 

The work of the Museum has been conducted by the usual 
scientific staff. Professor Hall has continued as Director of the 
Museum ; but he has devoted the chief part of his time to the pub- 
lication of the Palaeontology. The 'principal work of the Museum 
has been under the care of Assistant Smock, who has been denom- 
inated by the Trustees as Assistant-in-charge. 

Assistant Beecher has notified the Trustees of his acceptance of 
a position in the Peabody Museum of Natural History, in New 
Haven. He will leave the service of the Trustees about January firsi 
The Trustees desire to express their special commendation of his 
earnest and intelligent activity during the time spent in their ser- 
vice. They part with him with great regret and with an earnest 
wish that he may succeed in the position to which he has been 
called. 

The Trustees desire to mention in this report the death of Mr. 
John Gebhard, in the eighty-fifth year of his age. In his earlier 

* Published in May, 1888. 
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days he was an active scientific man, and the collections in Falsd- 
ontology which are now in the Museum bear evidence to his scien- 
tific activity. He was at qne time the Curator of the State Cabinet, 
and he has been at all times highly regarded for his scientific 
ability. 

After the death of Mr. Gtebhard the Trustees nominated for his 
successor Mr. William B. Marshall, who has had a varied experi- 
ence in Museum work at the Philadelphia Academy of Sciences. 
Mr. Marshall has entered upon the performance of his duties at 
the Museum, but has not yet been examined by the Civil Service 
Commission. This, however, will shortly take place and then his 
appointment will be made permanently and completely. 

H. R. PJEBSON, 

Chancellor, 
December 7, 1887. 
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Report of the Director. 



BEPORT OF THE DIBECTOE. 



Albany, N. T., November 21, 1887. 

To the Honorable the Board of Begents of the University of the 
State of New York : 

Gentlemen. — I have the honor to submit herewith the annnal 
report (being the forty-first in consecutive order) upon the State 
Museum of Natural History, and the condition of its collections 
in the several departments so far as the same has come under my 
knowledge or direction. 

The report of last year is not yet delivered from the State 
printer, and, therefore, not accessible for reference for an account 
of the work accomplished in the State Museum and of the additions 
to the collections in the several departments thereof during the 
year 1886. 

Owing to the requirements for the completion of the volumes 
upon the Palaeontology of the State within a specified time, the 
Director is precluded from the preparation and presentation of 
any scientific papers in connection with the State Museum report, 
as has been his custom till within the past few years. There are 
no special scientific papers in the hands of the Director to be 
communicated with this report The' report of the State Botanist, 
the State Entomologist, and the State Geologist, will form a part 
of the entire communication to the Board of Begents. 

The special data regarding the Museum work and arrangement, 
and the additions thereto, have been furnished by Prof. J. 0. Smock, 
Assistant-in-charge, and Mr. 0. E. Beecher, in charge of the Palse- 
ontological department of the Museum. 

Very extensive and important changes in the arrangement and 
exhibition of some of the collections of the Museum have been 
made necessary during the year to accommodate the additions 
through purchases and donations. The most important of these 
changes has been made in appropriating the former offices of the 
Curator upon the first floor of the building to the arrangement of 
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the general collection of minerals, including the Kunz collection. 
By this change the exhibition space has been largely increased, 
and nearly all the four stories of the building are now given to 
exhibition uses. Excepting a small area in the front room reserved 
for an office, and a like space partitioned off from the back room 
for storage and work, the whole of the first story is now devoted 
to exhibition. 

The library has been removed to suitable cases in the Museum 
rooms in the State Hall, and the stock of duplicate reports has also 
been removed to the same building. 

New cases, specially designed for the exhibition of minerals, were 
constructed along the walls of the rooms, having an aggregate 
length of 120 feet. Three large and double table cases have been 
placed on the floor. The case containing the collection of precious 
stones and cut gems occupies a window alcove in the south room. 
In one of the table cases the unique and valuable collection of 
minerals from Bergen HUl, N. J., has been arranged. Another 
has a selected collection of the finer and more showy minerals, 
while the third case holds a small collection of pseudomorphs and 
the calcites of the original Emmons collection of minerals. In the 
wall cases the general collection, consisting largely of the minerals . 
purchased last year of Mr. George F. Kunz, of New York, is 
exhibited, arranged according to Dana's system of classification. 

The main part of the Mineralogical department thus occupies 
the first-floor rooms of the Museum building. The collection of 
gems and the large and finely crystalized minerals in these new 
and well-lighted cases forms an interesting feature of the Museum, 
and attracts the attention of visitors. 

In the second-story room the New York State collection of 
fossils still occupies its old place and arrangement, and shows the 
order of succession of plant and animal life in the rock formations 
of the State. The collections of the geological survey of the State 
make up the greater part of the material shown in the table cases 
which extend nearly around the entire room an^ inclose within 
their area the palseontological eases. 

The alterations in the third story have been the removal of the 
whale skeleton to the rear hall of the Museum building, and of the 
general collection of minerals to the first-floor rooms. 

The room in the fourth story and upper floor of the Museum 
building is now given entirely to the Zoological department The 
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exhibition of the collection of recent corals which was purchased 
last year, and of the Beecher collection of fresh- water shells, has 
made necessary some changes in the arrangement of the cases. In 
order to use the available space to better advantage, the two large 
floor cases which had heretofore been occupied for the birds and 
mammals in part, were taken out and three new double cases 
placed on the floor, alternating with the three table cases. As 
now arranged; the wall-cases extend around the room and the 
center is occupied by three table cases and three vertical cases. 
The collections of shells are retained in' the table cases as hereto- 
fore, excepting the west side case which is to receive the New 
York f resh- water moUusca, and principally the large collection given 
by Mr. Beecher. 

The mammals of the State are arranged in the wide case at the 
west end of the room ; the' smaller mammals occupy the west side 
of the vertical case at that end of the room. The remaining space 
in this vertical case and the two new cases is given to the birds. 
On the north or front side, the wall and table cases are devoted to 
the corals, sponges and crustaceans. At the east end, on the Lodge 
street side of the Museum, the old arrangement is retained and 
the foreign mammals and the osteological specimens are there 
exhibited in a large wall case divided into three sections as formerly. 

In the Zoological department the work of renovating and enlarg- 
ing the collections of birds and mammals belonging to the fauna 
of New York, was begun last autumn by Prof. Henry A. Ward, of 
Rochester, and has been continued quite up to date of writing. 
The stuffed birds and mammals were all examined and aU which 
could be cleaned and improved were so treated. Several of the 
mammals have been restuffed and all of them have been remounted 
on polished walnut pedestals corresponding to the birds which are 
thus mounted. The examination of the birds showed that some 
had faded so much as to be worthless and others were badly 
mounted. Altogether about 100 specimens were thrown out as too 
poor to be placed in the renovated collection. The loss in mam- 
mals was small. The improvement in color, form and mounting 
made by this work of renovation is great, and adds to the beauty 
and value of the collection. The improved style of cases, with 
more space and better light, show the specimens to better advan- 
tage and make these collections even more attractive than ever 
before. The loss in birds will necessitate the purchase of addi- 
f 3 
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idonal specimens to fill the gaps. And at the same time it is of 
urgent importance that all the birds and mammals belonging to 
the fauna of- the State should be represented in these collections. 

In the new arrangement the original De Rham collection has 
been incorporated with the other specimens, in so far as it con- 
tained representatives of the State Fauna. By the adoption of 
particularly designated labels thje specimens originally in that col- 
lection can be easily distinguished. 

The collection of recent corals purchased in December, 1886, has 
been mounted and put on exhibition on the third floor of the 
Museum building. It makes a most interesting and creditable 
display, and leaves but little more to be desired in order to 
make this class sufficiently complete for all the purposes of the 
State Museum. As at present arranged, the corals occupy three 
flat window-cases, four small vertical cases of five shelves each, 
and one large wall-case of seven shelves. A window-case has 
been constructed for the collection of recent sponges, and a similar 
case is devoted to the echinoderms. 

For several years the State Museum has had in its collections 
the skeleton of a large whale (Baloenoptera muscidus), which has 
been brought to your notice in previous reports by the Director. 
The proper mounting and exhibition of this skeljeton required a 
room of nearly seventy feet in length, and it was impossible to 
find a place in any room or area belonging to the Museum for its 
exhibition, and no feasible plan of disposition was reached until 
the present year, when, through the courtesy of the State Agri- 
cultural Society and its secretary, Mr. Woodward, a place in the 
Agricultural Museum was offered and was accepted by the Trustees 
of the State Museum. The skeleton is now suspended from the 
roof of the Agricultural Hall on the level of the upper gallery, and 
is thus exhibited in a very satisfactory manner. 

Mr. Wm. B. Marshall, assistant in the Museum, has given much 
time to cleaning and relabeling specimens. The Reigen collection 
of shells from Mazatlan has been carefully examined and put in 
order. The collection of stone implements and the ethnological 
cabinet have been removed from the top story and placed in cases on 
the second floor, and new labels have been put on all the articles in 
these collections. In the New York collection of minerals on the 
the same floor many new labels have been renewed in place of 
those which had become illegible. On the first floor the large 
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blocks and slabs with fossils, have been relabeled In the general 
collection a card catalogue of the Kunz minerals was made early 
in the year, affording an accurate statement of the number of 
specimens and the species and varieties in that purchase. For its 
exhibition printed labels are to be used, and the minerals are to be 
mounted on cherry-colored blocks. 

The alcoholic collection of fishes from New York has been rear- 
ranged and relabeled, and placed in the oases on the top floor on 
the south side of the room. This attention to distinct and easily 
read labels on all the specimens has consumed much time, but the 
increased interest thus given to the collections is evident to all who 
visit the Museum as amateurs or to study any of its collections. 

The specimen of lepidodendron or fossil tree, from the Portage 
Shales at Naples, Ontario county, mentioned in the last report, has 
been mounted and placed on exhibition on the first floor of the 
Geological Hall. 

This specimen is of the greatest interest as showing the base of 
the trunk with the rootlets attached, while the leaf scars are also 
beautifully shown over nearly the entire length of the trunk. It is 
probably the finest specimen of a Devonian tree that has ever 
been found. The length of the mounted specimen is eleven feet, 
diameter at the base thirteen inches, and at the smaller end four 
and one-half inches. As originally found, about four feet of the 
trunk in continuation of the smaller extremity were preserved, but 
the rock was so badly weathered and broken as to render it impos- 
sible to mount this portion. 

The field work of visiting the building stone quarries of the 
State has been in progress since the beginning of autumn and the 
principal quarry districts of the northern part of the State and of 
the central and western counties have been seen and notes and data 
for a report thereon obtained. A few localities along the Mohawk 
vaUey and near the Hudson river remain to be visited when the 
work will be complete. Many letters, asking for statistics and 
other information about quarries and their methods of working, 
production and markets, have been sent out and the material thus 
accumulated is valuable. • It will be used in the preparation of the 
report, and the work of writing wiU be begun as soon as the out- 
side examinations have been made. It is proposed to give a list of 
all of the quarries and descriptive notes of the same-, accompanied 
by statistics of production, labor employed, markets and other 
facts of public interest 
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In connection with this work on the quarry industry, a small 
collection of rocks, typical of the beds worked, has been made. 
It will serve a useful purpose in showing the varieties of rock 
which are employed for building and which are quarried in our 
State. 

Besides these specimens, which are of cabinet size, blocks of 
stone have been obtained from some of the quarry districts for 
the building stone collection of the Museum. Reference to the 
appendix will show what additions have been made to this collection. 

Applications for collections of minerals and fossils from schools 
and academies have been more numerous than in previous years, 
and this fact expresses in a positive manner the usefulness of the 
State Museum as an educator in remote parts of the State, and 
also the increased attention paid to the study of the natural 
sciences. 

The following institutions and individuals have received collec- 
tions aggregating about 2,500 specimens : 

1. Troy High School Troy, N. Y. 

2. Port Henry Union School Port Henry, N. Y. 

3. Walton Union School Walton, N. Y. 

4. Niagara University Suspension Bridge, N. Y. 

5. Whitehall Union School Whitehall, N. Y. 

6. Rochester Free Academy Rochester, N. Y. 

7. Sandy Hill Union School Sandy Hill, N. Y. 

8. Academic High School Auburn, N. Y. 

9. Unadilla Academy Unadilla, N. Y. 

10. Canaseraga Union School Canaseraga, N. Y. 

11. Coxsackie Union School Coxsackie, N. Y. 

12. Yates Union Free School and Academy Chittenango, N. Y. 

13. Marathon Union School and Academy Marathon, N. Y. 

14. Wilson Academy Angelica, N. Y. 

16. North Tonawanda Union School North Tonawanda, N. Y. 

16. Poughkeepsie High School Poughkeepsie, N. Y. 

17. Franklin Academy Plattsburgh, N, Y. 

18. Hon. Daniel Beach W^atkins, N. Y. 

19. Hon. J. W. Husted . . .• Peekskill, N. Y. 

20. Henry L. Griffis Binghamton, N. Y. 

In addition to these miscellaneous and general collections, there 
have been distributed collections of duplicate Lamellibranchiata, 
resulting from the completion of the volumes of theTPalaeontology 
of New York on this class of fossils. 
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These collections have been distributed as follows :* 

Bensselaer Polytechnic Institute ^ Troy, N.. Y. 

Cornell University Ithaca, N. Y. 

Long Island Historical Society Brooklyn, N. Y. 

Syracuse University Syracuse, N. Y. 

Alfred University Alf re^, N. Y. 

State Normal and Training School Potsdam, N. Y. 

State Normal and Training School . Oswego, N. Y. 

State Normal and Training School Brockport, N. Y. 

State Normal and Training School Buffalo, N. Y. 

State Normal and Training School ^ Fredonia. N. Y. 

State Normal and Training School Cortland, N. Y. 

State Normal and Training School Genes^, N. Y. 

The Albion Academy and High School Albion N. Y. 

Westfield Academy Westfield, N. Y. 

Norwich Academy Norwich, N. Y. 

The following in exchange : 

Prof. O. C. Marsh, Peabody Museum New Haven, Conn. 

Prof. Spencer F. Baird, Smithsonian Institution . . . Washington, D. C. 
M. A. Agassiz, Museum of Comparative Zoology . . . Cambridge, Mass. 

Prof. J. P. Lesley, State Geologist Philadelphia, Penn. 

Prof. Dr. A. Von Koenen Gotfcingen, Germany. 

Prof. Dr. Beyrich Berlin, Germany. 

Additions by Donation and Exchange Worthy of Special Mention. 

Cast of femur of Atlantosaurus immanis, cast of skull of Dinocera 
mirabile, from Prof. O. C. Marsh, Yale College. 

Four hundred specimens of fossils from the Chemung group, Bel- 
fast, N. Y., from Emmet Brown, Belfast, N. Y. 

Indian implements from near Catskill, N. Y., from Chas. Beach, 
Catskill, N. Y. 

Fifty specimens of crude Petroleum from Penna., N. Y., Ohio and 
Barbadoes, from Prof. J. J. Stevenson. 

In addition to the arranged collection of recent MoUusca pre- 
sented to the State Museum in 1886, Mr. C. E. Beecher has 
included his entire series of duplicate specimens, which will fur- 
nish valuable material for exchange and distribution. 

Mr. W. B. Marshall has devoted much of his time during the 
past six months to the preparation, labeling and mounting of this 

* A part of this list was included in the report of last year. 
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collection of MoUusca for exhibition in the State Museum. The 
system of mounting and labeling employed in the Academy of 
Natural Sciences in l^hiladelphia, has been adopted. The collection, 
when properly mounted, will occupy about 300 drawers and by 
this method of mounting will require a space equal to that now 
occupied by the entire MoUuscan collections. 

The purchase of the Kunz collection of minerals has given the 
Museum a good general collection, and in the rearrangement of 
the Mineralogical department the old collection which for years 
occupied the cases at the west end of the third-story room, was 
broken up and distributed, the choice specimens being added to 
the Kunz collection and the remainder placed in the stock for 
exchange and for making up duplicate collections for the schools. 

The collection of New York minerals was formerly exhibited in 
the cases on the front and at the east end of the same room. 
Excepting the saline class it has been rearranged in the cases 
which held the general collection. In this rearrangement an eflfort 
was made to retain the specimens of the original Beck collection, 
valuable as a historic record and representative of the Mineralogical 
department of the State Survey at its close in 1842. The speci- 
mens were all compared with the catalogues, and all which could 
be identified as belonging to the original collection have been left 
in that arrangement, and 685 of them bear labels of that collec- 
tion. Although the labels on the remainder have been lost, the 
localities and their place in the collection prove their origin as the 
same. About 200 specimens of New York minerals, which had 
been incorporated in the State collection by additions from year to 
year, have been removed to the general collection and to the stock 
of duplicate material As far as possible the New York localities 
of minerals are now represented by the best specimens in the 
general collection in the first-story rooms ; and there is no longer 
a distinctive New York or State collection other than what 
may be called the Beck Collection, which ?8 historic rather than 
representative. 

The mineralogical collections have received important additions 
by collections made in Essex and Warren counties. The collec- 
tions from Essex county are principally from the town of Newcomb, 
and comprise a variety of minerals, notable among which are 
large and fine crystals of bi;own tourmaline, furnishing some mate- 
rial suitable for gems. A series of specimens from this locality 
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Las been placed on exhibition, and six cut stones have been arranged 
"with the gem collection. 

Two large crystals of Pyroxene, from Ticonderoga, are also 
worthy of special mention on account of their unusually large 
size. One crystal measured fourteen inches in diameter, and a 
smaller crystal has'a diameter of ten inches. 

Since the^purchase of the Kunz collection of minerals a special 
case has been provided for the gems, and they have been mounted 
and arranged by Mr. Beecher in accordance with the publications 
of the best authorities. During the past year twenty-four stones 
have been added by purchase and by collection. The series is 
now nearly complete, and only lacks about ten specimens in order 
to have all the species of gems represented. The plan of arrange- 
ment is to have each variety exhibited by a specimen in its natural 
condition, and also by cut specimens showing its variation in color 
and other features. 

As thus presented, the collection is instructive and of scientific 
interest, besides being one of the most attractive features in the 
Museum to the general public. 

Stato Hall. 

The Museum library having been moved from the building on 
State street is arranged in cases in the offices of the State Geologist 
and State Botanist, in the State Hall. In a report made to the 
Bureau of Education at Washington in 1887, the number of volumes 
was stated to be 1,056 which is the result of an actual count. Of 
this number 140 volumes, or one-eighth of the entire library, have 
been added during the past year. In all 221 volumes and pam- 
phlets have been received by donation, exchange and purchase 
from sixty-six sources. 

In the arrangement and disposition of the Museum collections 
by the Curator, in 1866 and onward an extensive series of selected 
duplicates, especially of fossils of the lower Helderberg group 
and Oriskany Sandstone was reserved for the future use of the 
Museumf, and with a view to meet the requirements of the plan of 
arrangement recommended by the Board of Regents in 1865. 

This collection has now been removed to the State Hall and 
placed in the type room at the south-east comer of the upper 
story of the building, thus being separated from the duplicate col- 
lections proper. I wish to call especial attention to this collection 



24 Forty-first Annual Report on the 

as one selected with great care from an abundant supply of 
material, and earnestly recommend that it should be preserved in 
the Museum collections in order to meet the requirements of the 
original plan of arrangement should that ever be carried into effect 

In the south-east comer basement room of the State Hall, water 
and steam connections have been made and the room is now avail- 
able as a laboratory and storage room. The majority of the 
mineral duplicates are here arranged in drawers. 

A large rock dresser, the invention of Mr. Spang, of Pittsburgh, 
has been added to the machinery and apparatus in the department 
of sections and rock cutting. With this instrument large and 
irregidar masses of rock can be reduced in a few minutes to a 
suitable form and dimensions, thus saving the slow and laborious 
work of sawing the specimens into the proper shape. In cases of 
fragile specimens or where translucent sections are required the 
machinery in previous use is employed with success as heretofore. 

Since the inijroduction of steam-heat and an elevator engine into 
the basement of the State Hall, we have been able to connect the 
small engine belonging to the State Museum to the elevator boiler 
and are saved the expense and labor of maintaining a separate 
steam generator. 

The preparation of the Museum Bulletins upon the Dictyospon- 
gidse and the Palseozoic Lamellibranchiata has not progressed since 
my last report. 

In 1885 the Committee on the State Museum decided to post- 
pone the work of lithographing for these Bulletins, and no action, 
so far as I am aware, has since been taken. The lithographing of 
the plates already prepared for the Bulletin on the DictyospongidsB 
will occupy a single artist for fully one year, and it is very desirable 
that this work be completed before the commencement of printing 
the letter-press. Since the preliminary descriptions were printed I 
have added some new material, and it has become more than ever 
desirable to review the original localities of these fossils, and to 
examine some others of more recent discoveiy before completing 
the work. 

In order to make this work approximately complete, it will require 
the services of one person in the field for an entire season. It would 
be a misfortune to be compelled to publish, at this time, a work 
which would be only an expression of the knowledge possessed by 
us in 1882. 
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For the Bulletin upon the fossil Lamellibranchiata, it was pro- 
posed to illustrate the generic character of all known Palaeozoic 
forms of this class. By the completion of the volumes on the 
fossil Lamellibranchiata of the Upper Helderberg, Hamilton, 
Po^age and Chemung groups, we have almost completely illus- 
trated the Devonian genera and species of this class of fossils. It 
is only necessary, therefore, to incorporate with these, in their 
proper relations^ the Cambrian and Silurian genera, in order to 
present a complete synopsis of all the known Palaeozoic forms. 

As a preliminary to this Bulletin, the Report of the State 
Geologist for 1882 was accompanied by illustrations of fifty-nine 
genera, descriptions of which are published in the volume on the 
Devonian Lamellibranchiata. 

To complete the work according to the plan originally proposed, 
would require the study, description and illustration of about eighty- 
four additional genera. 

I append herewith a list of the genera illustrated in the B^ort 
of the State Geologist for 1882, together with a ligt of described 
genera not there illustrated, but which are necessary to the com- 
pletion of proposed synopsis. Such a volume as here proposed 
would form an important contribution to our knowledge, and 
become a valuable text-book for reference both for amateurs, 
students and authors. No similar work has ever been compiled in 
any country, so far as I know, and heretofore our knowledge of 
these organism would scarcely permit of such an undertaking ; but 
the extensive contributions more recently made in this direction 
are so great that we need no longer hesitate to give the results to 
the public. 

I am, very respectfully. 

Your obedient servant, 

JAMES HALL, 

Director. 
4 
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ADDITIONS TO THE STATE MUSEUM DURING YEAR 1887. 



I. ZOOLOGICAL. 

By Donation. 



Dr. David Murray: 
!Five specimens glass sponge (HydUmema mirabile), Yenoshima, Japan. 

W. W. HiU: 
Two specimens fish {CouseiiLs prosthemius), Beaver river, N. T. 

Christian Bassler: 
One specimen milk snake; one specimen Alenobranchiis latercdis, Albany 
Water Supply. 

Emmett Brown: 
One specimen great blue heron, Belfast, N. Y. 

E. Emmons, Jr. : 
One specimen of Alcyonaria (Horn Coral), West Indies. 

C. E. Beecher: 
Several thousand specimens of land, fresh water and marine shells of 
the United States (duplicates of the collection presented to this 
Museum by Mr. Beecher in 1886.) 
Series of shells described by the donor in the thirty-sixth annual 
report, under the title : " Some abnormal and pathologic forms of fresh- 
water shells from the vicinity of Albany, New York." 

Prof. John C. Smock: 
One specimen Hippopus maculcUus. 
One specimen Tridacna squamosa. 
Two specimens Cardium maculatum. 
Two specimens Murex regius. 
Two specimens Murex saxatilis. 
Two specimens Pterocera lambis. 
One specimen Voluta (sp. indet). 
One specimen Fasciolaria tulipa. 
One specimen Cassis MadagascaiHemns. 
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By ExcHAikoE. 

J. A. Singley (in exchange for duplicates of the C. R Beecher col- 
lection) : 
One hundred and fifty-six specimens (nineteen species) of land and 
fresh-water shells, from Lee county, Texas, as foUpws: 

Three specimens Unio declivus, Say. 

Two specimens Unio manvbius, Gould. 

Eight specimens Unio Texasemds, Lea. 

Three specimens Unio Bealvi, Lea. 

Four specimens Unio ButervUlensis, Lea. 

Five specimens Unio Lincecumii, Lea. 

Four specimens AnadonJta grandis, Say. 

Five specimens Sphcerium svbtran^versum, Prime. 

Nine specimens Pkysa Forsheyif Lea. 

Ten specimens Flanorbis lentiLS, Say. \ 

Ten specimens Bulimus dealbatus, Say. 

Ten specimens Hdix Berlandteriana, Mor. 

Twelve specimens Polygyra Mooreanay W. G. B. * 

Twelve specimens Polygyra Texasiana, Mor. 

Eleven specimens Polygyra leporina, Gould. 

Ten specimens Conulusfulva, Drap. 

Eleven specimens Hyalina arborea, Say. 

Twenty-four specimens Helicina tropica, Jan. 

Three specimens Succinea concordialisy Gould. 

By Purchase. 
H. T. Woodman: 
Four specimens GoraUium rvhrumy Mediterranean Sea. 
Two specimens Sty taster elegans, Sandwich Islands. 
One specimen Dendrophyllia (sp. indet). East Indies. 
One specimen Gtenactis gigantea, East Indies. 
One specimen Flabellum (sp. indet), Loc. (?) 

II. PALiEGNTOLGGICAL. 

By Donation. 

H. L. Griffis: 
Water- worn extremity of tusk of mastodon, found in drift while exca- 
vating for a sewer at Bingham ton, N. T. 
C. E. Beecher: 
One specimen AlveolUeH explanatus, from the Lower Pentamerus lime- 
stone of the Lower Helderberg Group, near Cedarville, N. T. 



J 
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Prof. O. 0. Marsh: 
Cast of Femur of Atlantosaurus immanis; cast of skull of Dinoceras 
mirabUe. 

By Purchase and Exchange. 

{By Exchange.) • 
Emmett Brown: 

Fossils from the Chemung Group of Belfast, N. Y., as follows: 

Sixteen specimens Productus hirsutus. 

Nine specimens Productus arctirostraJtus. 

Fourteen specimens Productus Boydi. 

Three specimens Productus lachrymosus. 

Fifteen specimens GentroneUa ghmfa/gea. 

Six specimens Terebratula Lincktaeni. 

Twenty-five specimens BhynchoneUa sp. indet. 

Fifty specimens BhynchoneUa eximia. 

Twelve specimens Athyris dngelica. 

Eighteen specimens Leiorhynchus quadricoataJtus. 

Five specimens Chonetes setigera. 

Five specimens Spirifera VemeuUi. 

Twenty-five specimens Spirifera mesacostalis. 

Nineteen specimens Orthis impr^ssa. 

Twelve specimens Crania sp. indet. 

Ten specimens Ambocoelia umbonata, var. gregaria. 

Eight specimens Discinia AUeghania. 

Ten specimens Orammysia communis. 

One specimen Orammysia bisulcata. 

Nine specimens Orenipecten obsoletus. 

l&ight speGimens Grenipecten crenulatu^. 

Ten specimens Sphenotus contractus. 

Two specimens Aviculopecten rugistriatus. 

One specimen Conularia sp. indet. 

Nine specimens BeUerophan mora. 

Six specimens Euomphalus Eecale. 

Six specimens Oomphoceras sp. indet. 

One specimen Grinoid (calyx and stem). 

One specimen Dictyophyton sp. indet. 

Three specimens plant remains. 

Fifty specimens miscellaneous Lamellibranchs. 

Thirty specimens miscellaneous Gasteropods. 
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{By Purchase.) 
L. A. Boyd: 

Fossil tooth of Mastodon from the junction of Bi^ and Little Baccoon 

creeks, Indiana. 

^ »I. MINERALOGY. 

By Donation, 
C. E. Beecher: 

One specimen Calcite (Nail-head Spar). 

One specimen Star IVIica. 

One specimen Apatite in Chalcopyrite. 

H. T. Woodman: 
Two specimens Garnet-bearing rock from New York city. 
Two specimens Muscovite from New York city. 

J. L. Luckey: 
Iron ore, Aurora Mine, Gogebic Range, Lake Superior. 

J. E. Eldridge: 
Pyrite, Johnsburgh, Warren county, N. Y. 

A. G. Richmond: 
Pebble of Agate. 

I, N. Bugbee: 
Talc, from Chittenden, Vermont. 

9 

Matchless Metal Polish Company : 
One specimen calcareo-silicious rock used for polishing powder, from 
Missouri. 

Andrew Lackey: 
One specimen Garnet, from Warren county, N. Y. 

Hon. Henry R. Pierson: 
One specimen Argentiferous Galena, from Colorado. 

James Murray: 
One specimen Argentiferous Galena, from Morning Star Mine, Lead- 

yille, Colorado. 
One specimen Silver Chloride, from Lee Basin Mine, Leadville, 
Colorado. 

By Collection. 

{Arranged in the Exhibition (7ase.v.) 

One specimen Pyroxene, 14-inches diameter, Ticonderoga, N. Y. 
One specimen Pyroxene, 10-inches diameter, Ticonderoga, N. Y. 
One specimen Pyroxene, large group, Ticonderoga, N. Y. 
One specimen Pyroxene, with Scapolite, Ticonderoga, N. Y. 
One specimen Pyroxene, small group, Ticonderoga, N. Y. 
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Three specimens Scapolite, Ticonderoga, N. T. 
One specimen Garnet, Thurman, N. T. 
Three specimens Garnet and Hornblende, Thurman, N. Y. 
Four specimens Quartz in Black Tourmaline, Johnsburgh, N. Y. 
One specimen White Hornblende, Minerva, N. Y. 
Eleven specimens Quartz crystal, Ticonderoga, N. Y. 
Eight specimens Wernerite, Newcomb, Essex county, N* Y. 
Four specimens Graphite, Newcomb, Essex county, N. Y. 
Two specimens Tremolite, Newcomb, Essex county, N. Y. 
Four specimens Scapolite, Newcomb, N. Y. 
Eleven specimens Smoky Quartz, Newcomb, Essex county, N. Y. 
One specimen Albite, Newcomb, Essex county, N. Y.^ 
One specimen Feldspar, Newcomb, Essex county, N. Y. 
Twenty-four specimens Brown Tourmaline, Newcomb, Essex county, 
N. Y. 

 One specimen Green Tourmaline, Newcomb, Essex county, N. Y. 
Five boxes of minerals fi'om Newcomb, Essex county, N. Y, 
One box of minerals from Thurman, Minerva and North Creek, N. Y. 
One barrel of minerals from Ticonderoga, Essex county, N. Y. 

By Purchase and Exchangk 

{By Exchange.) 
, Prof. B. K. Emerson: 

Five specimens Spodumene. 

Two specimens White Garnei 

One specimen Prehnite. 

One specimen Datolite. 

One specimen Olivine. 

One specimen Beryl. 

Two specimens Anthophyllite. 

Two secimens Albjte (pseudomorphs). 

Two specimens Antillite. 

Prof. J. J. Stevenson : 

Fifty specimens of crude petroleums from New York, Pennsylvania, 

Ohio, West Virginia, Colorado, California and Barbadoes. 

{By Purchase.) 
Dr. James W. Hall : 
One specimen of native gold in quartz, Montana. 

5 
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Additions to the Gem Collection. 

{By Purchase,) 

One Diamond, Diamantina, Brazil, cut stone. 

Three Zircons, Ceylon, cut stone. 

One Danburite, Eussell, N. Y., cut stone. 

One Hiddenite, Stony Point, North Carolina, cut stone. 

One lolite, Ceylon, cut stone. 

One Epidote, Tyrol, cut stone. 

One Rutile, North Carolina, cut stone. 

One Peridot, Gallup, New Mexico, cut stone. 

Two Jade, China, cut stone. 

One Alexandrite, crystal. 

One Obsidian var. Moldavite, cut stone. • 

One Agate, Uruguay, cut rectangular block. 

One Crocidolite, South Africa, cut block. 

{By Collection.) 

Six Brown Tourmalines, Newcomb, Essex county, N. Y., cut stone. 
Three Brown Tourmalines, Newcomb, Essex county, N. Y., crystals. 

IV. ARCH-aSOIiOGY AND ETHNOLOGY. 

By Donation. 

Dr. David Murray: 
Three Japanese shell pictures; one Abacus from Japan. 

Chas. Beach: 
One stone mortar (twelve inches diameter, three inches deep). 
One stone pestle (eight inches and a half in length). 
One stone hammer. 

All from near Catskill, N. Y. 

A. G. Richmond: 
Forty-five specimens of Indian pottery, pitted stones and fishing net 
sinkers, from the shore of Cayuga Lake, N. Y. 

Emmett Brown: 
Four arrow-points (in exchange). 

Arthur McCormick: 
One Indian arrow-head from Bath-on-the-Hudson. 
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V. ADDITIONS TO THE LIBRARY. 

By Donation. 
John Croumbie Brown (the Author) : 
Forestry in Norway. 
Finland and its Forests. 
Forests of North Bnssia. 
Forestry in the Ural Mountains. 
Forests and Forestry in Poland and Lithuania. 
Schools of Forestry in Germany. 
Schools of Forestry in Spain. 
Study of Forest Economy. 
French Forest Ordinance of 1669. 
Forests of England in By-Gone Times. 
Eebpisment in France. 
Pine Plantations on Sand Wastes of France. 
Hydrology of South Africa. 
"Water Supply of South Africa. 
Forests and Moisture. 

The Academy : 
Annals of the New York Academy of Sciences, Vol. I, U (incomplete), 

m, IV, Nos. 1, 2. 
Transactions of the New York Academy of Sciences, VoL 1, 11, IV, V, 

Nos. 7, 8. 

The Society : 
Journal of the Society of Arts, Vol. XXXV, Nos. 1781, 1782, 1783, 
1784, 1785, 1786, 1787, 1788, 1789, 1790, 1791, 1792, 1793, 1794, 
1795, 1796, 1797, 1798, 1799, 1800, 1801, 1802, 1803, 1804, 1805, 
1806, 1807, 1808, 1809, 1810, 1811, 1812, 1813, 1814, 1815, 1816, 
1817, 1818, 1819, 1820, 1821, 1822, 1823, 1824. 

The Society : 
Bulletin of the American Geographical Society, Nos. 4, 5, 1885; Nos. 
3, 4, 5, 1886; Vol. XIX, No. 1, 1887 ; No. 3, 1887. 

Johns Hopkins University, Baltimore : 
Studies from the Biological Laboratory, Vol. 3, No. 9 ; Vol. 4, 
Nos. 1, 2. 

U. S. Patent Office : 

The Official Gazette of the United States Patent Office, Vol. 38, Nos. 
1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13 ; Vol. 39, Nos. 1, 2, 3, 4, 5, 6, 
7, 8, 9, 10, 11, 12, 13 ; Vol. 40, Nos. 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 
12, 13 ; Vol. 41, Nos. 1, 2, 3, 4, 5, 6, 7. 

Annual Report Commissioner of Patents, for 1886. 
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U. S. Patent Office — {Continued) : 
Alphabetical Lists of Patentees and Inventions for the quarter ending 
June 30, 1886. The* same for the quarter ending December 31, 
1886. The same for the quarter ending March 31, 1887. 

Bausch and Lamb Optical Co. : 
Manipulation of the Microscope. By Edward Bausch. 

R Ellsworth Call: 
Bulletin of the Washburn College Laboratory of Natural History, 
Vol. I, No. 7. The same, Vol. II, No. 8. 

Verplanck Colvin: 
Report on Adirondack and State Land Surveys, 1886. 

Geo. H. Cook, State Geologist of New Jersey: 
Annual Report of the State Geologist for the year 1886. 
Atlas of New Jersey. Sheets, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, iS, 14 
16, 16, 17. 

The Author: 
The Cayuga Flora: Part I, a Catalogue of the Phaenogamia growing 
without cultivation in the Cayuga Lake basin. By Wm. R. Dudley. 
(Bulletin of the Cornell University — Science, Vol. II, 1886.) 

David T. Day, U. S. Geological Survey: 
Mineral Resources of the United States, calendar year 1885. 

The Author: 
Rev. Dr. Barris, the Critic, Reviewed. 

Geology of Scott county, Iowa, and Rock Island county, Illinois, and 
the adjacent territory. By A. S. Tiffany. 

J. H. Dodge, City Auditor: 
Annual Report of the City Auditor of Boston, for 1886-1887. 

Hon. Wm. M. Evarts: 
Tenth Census of the United States. Volumes, 1, 2, 3, 4, 5, 6, 7, 8, 9, 
10, 11, 13, 14, 15, 16, 18, 20. 

The Author: 
Odontornithes ; a Monograph on the Extinct Toothed Birds of North 
America. By O. C. Marsh. 

Dr. David Murray: 
Geological Sulrvey of New Jersey : County of Cape May. By Geo. H. 

Cook, 1857. 
Natural History of New York : Part 1, Zoology ; Part 1, Zoology, 

Reptiles and Fishes ; Part 1, Zoology, MoUusca and Crustacea ; 

Part 3, Mineralogy ; Part 5, Agriculture, Vols. I, 11, III, Text 

and Plates; Part 6, Palaeontology, Vol. Ill, Text ; Vol. V, Part 

2, Text and Plates. 
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Dr. Dayid Murray — {Continued) : 
New York Meteorology, 1826-1850. By F. B. Hough. 
Xteports of U. S. Coast Survey, 1850 ; 1851 and sketches, 3 copies ; 

1852 ; 1853 ; 1854 ; 1855 ; 1856 ; 1857 ; 1858 ; 1859 ; 1860 ; 1861 ; 

1862 ; 1863 ; 1865, 2 copies ; 1866 ; 1867 ; 1868. 
Pirst and Second Report on the Noxious, Beneficial and other Insects 

of the State of New York. By Asa Fitch, M. D., 1856. 

The New York State Museum : 
Thirty-ninth Annual Report of the New York State Museum of Natural 

History. (2 copies.) 
"Natural History of New York, PalsBontology, Vol. VI. By James Hall. 

The Museiim: 
Thirty-fourth Annual Report of the Committee of the Free Public 
Library, Museum and Walker Art Gallery of the city of 
Liverpool. 

The State Geologist : 
First, Second (3 copies, 4°), Third, Fourth and Fifth Annual Reports 

of the State Geologist of New York, for the years 1881, 1882, 1883, 

1884, 1885. 
Bryozoa of the Upper Helderberg Group. Plates and Explanations. 

(2 copies.) 
Published in advance of the Report of the State Geologist for 1886> 

and of Volume VI, Palaeontology of New York, 1886. 

The Norwegian Commission Gradwessung: 
Vandstandsobservationea, IV Heft. 
Geodatische Arbeiten, V Heft. 

The Peabody Academy: 
Nineteenth Annual Report of the Peabody Academy of Sciences, 1887. 

The Author : 
Mechanism of Movement in Cucurbita, Vitas and Robinia. By 

D. P. Penhallow. 
Additional Notes upon the Tendrils of Cucurbitacese. By D. P. 

Penhallow. 

The Regents : 
Annual Reports of the Bureau of Ethnology, 1880-81, 1882-83. 

The Society : 
Journal of the Royal Geological Society of Ireland, Vol. Vlil, Part 1. 
New series. 

The Smithsonian Institution : 
Fourth Report of the Bureau of Ethnology, 1882-^3. 
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TJ. S. Geological Survey : 
Sixth Annual Report, 1884-85. 
Monographs : Vol. X, Dinocerata. By O. C. Marsh. 
Mineral Resources of the United States, calendar year 1885. 
Bulletin bf the U. S. Geological Survey, Nos, 32, 34, 35, 36, 37, 38, 39 

The Academy : 
Ofversigt af Kongl Vetenskaps — Akademiens Forhandlingar, Arg 
43, Nos. 9, 10, 1886 ; Arg. 44, Nos. 1, 2, 3, 4, 6, 6, 7. 1887. 

The Natural History Society of Montreal : 
The Canadian Record of Science, Vol. 11, Nos. 6, 7, 8. 

Bureau of Education : ^ 

Circulars of Information, No. 1, 1886 ; No. 2, 1886. 

The Society : 
Bulletin de la Societe Imperiale des Naturalistes de Moscou, 1886, Nos. 
2, 3, 4 ; 1887, Nos. 1, 2. 

The Society : 
Natur. Gesell. Isis in Dresden Jahr, 1886, Juli bis Dec. Jahr, 1887, 
Jan. bis Juni 

The Institute : 
Proceedings of the Canadian Institute, 3d Ser., Vol. IV, fasc. No. 2, 
March, 1887 ; 3d series. Vol. V, fasc. No. 1, Oct, 1887. 

The Society : 
Journal of the New York Microscopical Society, Vol. 11, Nos. 8, 9, 9ii. 

The Museum : 
Anales del Museo Nacional de Mexico, t. Ill, Ent. 10a, 11a. Tom. IV, 
No. 1. 

The Geological and Natural History Survey of Minnesota : 
Fourteenth Annual Report, for the year 1885. 

Torrey Botanical Club : 
Bulletin of the Torrey Botanical Club, Vol. 14, Nos. 1, 2, 3, 4, 5, 7, 8, 
9, 10, 11. 

The Society : 
Journal of the Cincinnati Society of Natural History, Vol. 9, No. 4 ; 
Vol. 10, Nos. 1, 2, 3. 

The Museum : 
Annalen des K. K. Naturhistorischen Hof museums. Band 11, Nos. 1, 
2,8. 

The Author ; 
Report on Building Stones, by James Hall. 
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Trustees of the Indian Museum : 
Annual report and List of Accessions, April, 1881 — March, 1882; April, 
1885 — March, 1886. Appendix, Accessions for the quarter end- 
ing September 30, 1882 ; June 30, 1882. 

New York State Survey : 
The Final Eesults of the Triangulation of the New York State Survey, 
1887^ 

The Author : 
On the use of the Name Taconic. By Jules Marcou (from Proc. 
Bost. Soc. NM. Hist, March 2, 1887). 

United States Fish Commission : 
Bulletin of the United States Fish Commission, Vol. VI, for 1886. 
Annual Report for 1885. 

f By Exchange. 

Geological Survey of Kentucky : 
Chemical Analyses, A. Vol. I., 1884. Vol. IE., 1885. 
Eastern Coal Field, C, 1884 

Bulletin of the Kentucky Geological Survey, No. 1. 
Notes on the Yellow Fever Epidemic at Hickman, Ky., during the 

Summer and Autumn of 1878. By John R Proctor, 1879. 
Eeport on the Geology of Marion County. By W. T. Knott, 1885. 
Report on the Geology of Spencer and Nelson Counties. By W. M. 

Linney, including Notes on the Birds of Nelson County. By 

Charles W. Beckham, 1884 
Eeport on the Geology of Clark and Montgomery Counties. By W. 

M. Linney, 1884. 
Report on the Geology of Washington County. By W. M. Linney, 1882. 
Notes on the Rocks of Central Kentucky, with list of Fossils. By W. 

M. Linney, 1882. 
Report on the Geology of Lincoln County. By Wm. M. Linney, 1882. 
Notes on the Coal and Iron Ores of Western Kentucky. By Wm. B. 

Caldwell, Jr., 1878. 
Report on the Airdrie Furnace and Property, Muhlenberg County, 

Ky. By P. N. Moore, 1874. Part IV., Vol. 11, 2d series. 
Report of a Reconnoissance on the Proposed Line of Railway from 

Livingston Station to Cumberland Gap. By C. J. Norwood. Part 

VI, Vol. n, 2d series, 1874. 
A Reconnoissance Report on the Lead Region of Henry County, with 

Some Notes on Owen and Franklin Counties. By C. J. Norwood. 

Part Vn, Vol. II, 2d series, 1875. 
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Geological Survey of Kentucky — {Continued) : 
On the Origin of the Galena Deposits of the Upper Cambrian Rocks 

of Kentucky. By N. S. Shaler. Part Vm, Vol. II, 2d series. 
Report on the Geology of the Proposed Line of the Elizabethtown, 
. Lexington and Big Sandy Railroad, from Mt. Sterling to the Big 

Sandy River. By A. R. Crandall. Part X, Vol. 11, 2d series. 
General Report on the Geological Survey of Kentucky. By K. S. 

Shaler. Part I, Vol. IH, 2d series, 1873. 
History of the Operations of the Survey in 1874 and 1875. By N. S. 

Shaler. Part 11, Vol. Ill, 2d series. 
Annual Report of N. S. Shaler for the year 1876. Part VI, Vol HI, 

2d series. 
Description of the Preliminary Topographical and Geological Maps of 

Kentucky, Edition of 1877. By N. S. Shaler. Part VI, Vol. HI, 

2d series.  

Annual Report of N. S. Shaler, State Geologist for year 1877. Part 

Vn, Vol. m, 2d series. 
Report on the Unfinished Work of the Survey of the Commonwealth, 

under the* direction of Dr. David Dale Owen. By N. S. Shaler. 

Part vm. Vol. ni, 2d series. 
Report on the Iron Ores in the Vicinity of Cumberland Gap. By P. 

N. Moore. Part V, Vol. IV, 2d series. 
Report on the Geology of a Section from near Camton, Wolfe county, 

to the Mouth of Troublesome creek, Breathitt county. By P. N. 

Moore. Part VI, Vol. IV, 2d series. 
A Report of a Reconnoissance of a Part of the Breckinridge Cannel 

Coal District. By C. J. Norwood. Part VIII, Vol. IV, 2d series. 
A General Account of the Geology of a Part of Ohio county. By C. 

J. Norwood. Part V, Vol. V, 2d series. 
Report on the Progress of the Survey from January, 1882 to January, 

1884. By John R. Procter, 1884. 
Report onr the Progress of the Survey from January, 1884 to January, 

1886. By John R. Procter, 1886. 
Agricultural Map of the Jackson Purchase, 1886. 
Map of Washington and Marion counties. 
Map showing relation between Conglomerate Uplifts and Elliot county 

Dikes. 
Map of Clinton county. 
Map of Montgomery and Clark counties. 
Preliminary county map of Kentucky, 1887. 
May of Boyd, Carter and Greenup counties. 
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Geological Survey of Kentucky — {Continued) : 

Map of Mason county. 

Map of Boyle and Mercer counties. 

Map of Lincoln county. , 

Map of Madison county. 

Map of Bath and Fleming counties. » 

Map of the Jackson Purchase, comprising Ballard, McCracken, Mar- 
shall, Graves, Calloway, Hickman and Fulton counties, 1885. 

Map of Elliot county. 

Map showing relation of Eastern Kentucky Coal Field to the Trans- 
portation Routes and Iron Ores of the South, Appalachiaa 
E.egion. i 

Preliminary map of South-east Kentucky. 

Preliminary Geological map of Kentucky. * 

Section from Anderson county, through Mercer and Garrard to Sub- 
conglomerate Coal in Bockcastle. 

Map of the United States, east of long. 102° W. 

Tenth Census, Geographical Distribution of the Iron Ores of United 
States. 

Fourth Report of the Geological Survey in Kentucky. D. D. Owen, 
1861. 

Report on the Geology of Elliott county. By A. R. Crandall. 

Notes on the Trap Dikes of Elliott county. A. R. Crandall and J. S. 
DiUer. 

On the Fossil Brachiopods of the Ohio Valley. By N. S. Shaler. 

Kentucky Fossil Corals. By AV. J. Davis. Part 11 (two copies). 

The Smithsonian Institution: 
Smithsonian Miscellaneous Collections. Vols. 28, 29, 30. 

The Wagner Free Institute: 
Transactions of the Wagner Free Institute of Science. Vol. 1 (two 
copies). 

The War Department: 
Monthly Weather Review, November, 1886; December, 1886; January, 
1887; February, 1887; March, 1887; Apiil, 1887, May, 1887; June, 
1887; July, 1887; August, 1887. 

The Museum: 
Bulletin of the American Museum of Natural History. Vol. I, No. 8; 

Vol. n. No. 1. 
Annual Report of the Trustees of the American Museum of Natural 
History, 1886-7. 

6 
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By Purchase. 

« 

The Origin of Mountain Ranges, considered Experimentally, Struc- 
turally, Dynamically, and in Relation to their Geological History. 

By T. Mellard Beade. London, 1886. • 
Greek-English Lexicon. By H. G. Liddell and Robert Scott, 1871. 
Latin-English Lexicon. By E. A. Andrews, 1865. 
The International Cycloptedia. 15 Volumes. 
Annual Reports of New York Geological Survey, 1837-1839. 
1^ l^dmenclature of Colors for Naturalists. By Robert Ridgeway, 1886. 
^ History of the New York Academy of Sciences. By H. L. Fairchild. 
United States • Geological Survey of the Territories, Vol. VJLLL, Creta- 
ceous and Tertiary Floras. By L. Lesquereux. 
United States Geological Survey of the Territories, Vol. Ill, Tertiary 

Vertebrata. By E. D. Cope. 
United States Geological Survey. Older Mesozoic Flora of Virginia. 

By W. M. Fontaine. 
Handbuch der Palseontologie. By Karl Zittel. I Abtheilung, lU 
Band, I Lieferung, Palseozoologie. 11 Abtheilung, IH Band, V 

Lieferung, Palseophytologie. 
EncyclopsBdia Brittanica, Vol. XXII. 
Science : 

Vol. IX, Nos. 205, 206, 207, 208, 209, 210, 211, 212, 213, 217, 218^ 
219, 220, 221, 222, 224, 225,' 226, 227, 228, 229. 

Vol. X, Nos. 230, 231, 232, 233, 234, 235, 236, 237, 238, 239, 240, 
241, 242, 243, 244, 245, 246, 247, 248, 249, 250. 
Geological Magazine : 

Vol. IV. Nos. 271, 272, 273, 274, 275, 276, 277, 279, 280, 281. 
Nature : 

Vol. 35, Nos. 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 
25, 26. 

Vol. 36, Nos. 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 
19, 20, 21, 22, 23, 24, 25, 26. 
The Annals and Magazine of Natural History : 

Vol. 19, Nos. 109, 110, 111, 112, 113, 114, 115, 116, 117, 118. 119. 
The American Naturalist : 

Vol. XXI, Nos. 1, 2, 3, 4, 5, 6, 7, 8, 9. 
Beitrage zur Palieontologie Oesterreich-Ungarns und des Orients. By 

E. V. Mojsisovics and N. Neumayr. 
American Journal of Science : 

Vol. XXXin, third series, Nos. 193, 194, 195, 196, 197, 198. 

Vol. XXXIV, Nos. 199, 200, 201, 202, 203. 
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Political Science Quarterly : 

Vol. n, No8. 1, 2, 3 ; VoL I, Supplement. 
Neues Jahrbuch fur Mineralogie, Geologic and Palaeontologie : 

I Band, Heft 2, 3. 

n Band, Heft, 1, 2, 3. 

V Beilage Band, Heft 1 2. 

 

Fresh Water Algae of the United States. By Francis Wolle. Text 
and Plates. 
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EEPOKT OF THE BOTANIST. 



EEPOET 'OF THE BOTANIST. 



To the Honorable the Board of Begents of the University of the State 
of New York : 

Gentlemen. — I have the honor to communicate to you the 
following report : 

In the prosecution of the work of* completing and arranging tha 
State Herbarium the past year, specimens of the plants of the 
State have been collected in the counties of Albany, Greene, 
Lewis, Oneida, Oswego, Rensselaer, Saratoga and Ulster. Speci- 
mens have also been contributed which were collected in the 
counties of Broome, Cayuga, Kings, Orleans, Rensselaer and 
Wayne. Specimens of one hundred and seventy species of plants 
have been added to the herbarium, of which twenty-seven were 
contributed by correspondents and one hundred and forty-three 
were collected by the botanisi Of those collected by the bota- 
nist, one hundred and five species are new to the herbarium 
and to the State flora. Among the added species are twenty-six 
flowering plants, some of which are introduced and possibly may 
not be sufficiently abundant and well-established to be properly 
considered a part of our flora, but all were found growing without 
cultivation and it was thought best to place the fact on record. A 
list of the added species is appended and is marked A. 

The number of correspondents who have contributed specimens 
is seventeen. The contributed specimens of extralimital species 
are not included in the foregoing enumeration. A list of the 
names of the contributors, and of their respective contributions, 
is marked B. 

In the eastern part of the State, the months of July, August 
and September were unusually favorable to the production of 
fleshy fungi, the Hymenomycetes, and special attention was given 
to the collection of these plants. They constitute a large percentage 
of the added species and among them are many that are considered 
new to science. In consequence of their evanescent colors, painted 
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sketches were made of most of the new -species while the plants 
were yet fresh. A record of the added species, together with 
descriptions of the new ones, is marked 0. 

Bemarks concerning species previously known to belong to our 
flora and descriptions of new varieties are recorded in a chapter 
marked D. 

The botanical reports have now become so numerous that an 
index to them is greatly needed, in order to facilitate reference to 
them and save time in consulting them. I have, therefore, pre- 
pared an index of the genera and species recorded in reports 
twenty-two to thirty-eight, inclusive. It is alphabetically arranged 
and is marked F. 

Beaver dam is a body of water near to and connected with 
Beaver lake, in the eastern part of Lewis county. It was reported to 
me that the red-flowered variety of the white water lily, Nymph<su 
odorota, had been seen growing there. Wishing to obtain speci- 
mens of this interesting form, the locality was visited, but only 
the same form that was found last year in Mud pond was detected 
here. The external petals are tinged with red but the inner ones 
are white. The full red-flowered variety is yet a desideratum. 
There was found, however, in Beaver lake inlet, locally called 
" The Slough," a scarcely less interesting form of this plant It 
has the very large flowers and leaves of the tuberous water lily, 
Nymphcea tuberosa, and yet the very distinct and pleasant fragrance 
of the white water lily. It is interesting, scientifically, because it 
tends to support the views of those botanists who consider these 
plants as mere forms of one species. 

A form of the northern or Canadian blueberry, Vaccinium 
Canadense, in which the fruit is jet black and shining, was 
observed growing plentifully in the cleared land and pastures near 
Beaver lake. Thus, it happens that each one of our four common 
blueberries, which contribute to supply our markets with this 
excellent fruit, has its black-fruited variety, notwithstanding the 
general application of the name " blueberries." This variation is 
interesting and worthy of notice, because it indicates a tendency in 
these plants to vary in a part in which variation may be made the 
basis of useful improvement under proper treatment and culture. 
The fruit is the useful part of these plants and variation in it 
indicates capability of improvement in this direction. A similar 
variation has also been observed in the fruit of the black huckle- 
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berry, GaylusSacia resinosa. In it the fruit is commonly dull 
black without any bloom, but in the variety it is of a shining jet 
black and is readily distinguishable from the ordinary form. 
Dishonest berry pickers sometimes take advantage of the similarity 
in sixe and shape between this huckleberry and the black-fruited 
variety of the chokeberry, Pyiixs arhutifolia. They mix the two 
fruits and the fraud is not likely to be detected till the taste revea,ls 
it The flavor of large quantities of canned berries is sometimes 
spoiled by this reprehensible practice. 

Mr. P. H. Dudley, civil engineer of the N. T. C. and H. R. rail- 
road, has, at my request, communicated to me some of the results 
of his investigations of the fungi destructive to wood. This is of 
such great practical importance that I have added a copy of his 
communication to this report It is marked E. 

Very respectfully submitted. 

CHAS. H. PECK. 

Albany, December 6, 1887. 
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(A.) 

PLANTS ADDED TO THE HERBARIUM. 

Neio to the Herbarium, 



Banunculus septentrionalis Pair. 
Brassica campestris L, 
Lunaria biennis L. 
Dianthus barbatus X. 
Levisticum officinale Koc?i. 
Valerianella olitoria Poll. 
Aster junceus Ait. 
Phlox maculata L. 
Myosotis arvensis Hoffm. 
M. collina Hoffm. 

Cusoiita tenuiilora Engelm. 
Physalis lanceolata Aix. 
Nepeta grandiflora Bieb. 
Plantago Media L. 
Ari8tx)lochia Ciematitis L. 
Euphorbia Esula L. 
Salix amygdaloides Ander. 
Potamogeton Spiilllus Tuckm. 
P. Zizii M. & K. 

P. Hillii Morong. 

P. marina L. 

Eleocharis diandra Wright. 
Panicura nervosum Mulil. 
Deyeuxia Porteri Vasey. 
Eatonia Dudlejji Vasey. 
Bromus arvensis L. 
Lepiota granosa Morg. 
L. arenicola PA;. 

Trlcholoma resplendens Fr. 
T. Columbetta Fr. 

T, intermedium Pk. 

T. terriferum Pk. 

T. tricolor Pk. 

T. fuligineum Pk. 

T. putidum J^. 

Clitocybe subsimilis PA:. 
0. caespitosa PA;. 

0. snlphurea PA:. 

C. tortilis Bolt. 

CoUybia scorzonerea Batsch. 
0. hariolorum D. C. 

0. strictipes PA:. 

C. alba PA:. 

Omphalia subgrisea PA:. 
Mycena capillaripes PA:. 
M. crystallina PA:. 

Entoloma sericeum Bull. 
E. flavovlride PA:. 

Olitopilus erythrosporus PA:. 
0. conissans PA:. 

0. csBspitosus PA:. 

Pholiota minima PA:, 
nocybe flbrillosa PA:. 

subfulva PA:. 

violaceifolia PA:. 

asterospora Quel. 

margarispora Berk. 

commixta Bres. 



Inocybe a^glutinata PA:. 

I. nigridisca Pk. 

I. vatricosa Fr. 

Hebeloma crustuliniforme Bull, 

H. longicaudum Pers. 

Flammula lubrica Fr. 

P. subfulva PA:. 

Naucoria paludosa PA;. 

N. unioolor PA:. 

N. triscopoda -FV*. 

N. carpophila Fr. 

Galera inculta Pk. 

Agaricus comptulus Fr. 

Stropharia albocyanea Desm. 

Psilocybe.clivensis B. & Br. 

P. senex PA:. 

Deconica subviscida PA:. 

Psathyrella minima PA:. 

Cortinarius balteatus Fr. 

0. pluvius Fr. 

C. rausclgenus Pk. 

C. brevipes PA:, 

0. brevissimus PA:. 

0. albidifolius PA:. 

C. suilomeiis Fr. 

C. flavlfolius PA;. 

C. griseus PA:. 

0. badius PA:. 

C. subflexipes PA:. 

C. paleaceus Fr. 

C. rigidus Fr. 

Hygrophorus Xauroj Morg. 

Lactarius aspideus Fr. 

L. maculatus PA:. 

Russula lepida JPV. 

R. adulterina Fr. 

R. atropurpurea PA:. 

Boletus speciosus Fro%t. 

B. auriflammeus B. & C. 

B. purpureus Fr. 

B. nemichrysus, B. & C. 

B. . glabellus PA;. 

B. variipes PA:. 

B. indecisus PA:. 

B. albellus PA;. 
Polyporus flavovirens B. & R. 
P. rimosus Berk. 

P. mutans PA;. 

P. pineus PA:. 

Merulius Riavenelii Berk. 
M. himantioides Fr. 

Hydnum fasciatum PA;. 
Irpex nodulosus Pk. 
Radulum Pendulum Fr. 
Cortlcium olivaceum Fr. 
Clavaria albida PA;. 

C. densa PA:. 
Geaster Scheefferi Vitt 
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Geaster vittatns Kalchb. 
SphaBropsis carpinea 8. & Br, 
Cercospora Gentiana Fk. 



OOspora Cucumeris Fk, 
Sporendonema myophllum Sacc, 
Zygodesmus violaceofuscus 8acc. 



Not neiv to the Herbarium, 



Kelumbium luteum Willd. 
Nympheea odorata Ait 
Stellaria lon^ifolia Muhl. 
Vicia sativa 1. 

Fragaria Virginiana Duchesne. 
Rubus vlllosus Ait. 
Qfdium oircaezans Mx. 
G. trifldum L. 

Aster diffusus Ait. 
A. Tradescanti X. 
Erigeron annuus Fers. 
Solidago rugosa Mill 
Gaylussacia resinosa T. d O. 
Fraxinus viridis Mx. 
Asclepias tuberosa X. 
Sympnytum officinale X. 
M yosotis palustris With. 
Epiphegus Virginiana Bart. 
Juncus acuminatus Mx. 
J. margin atus Bost, 

J. Canadensis Oay. 

J. tenuis WUlcl. 

Cfyperus filiouhnis Vahl. 



Soirpus polyphyllus Fahl. 
S. Torreyi Olney. 

Era^ostis eapillaris X. 
Panicum clandestinum X. 
Botrychium lanceolatum Angst. 
Amanita phalloides Fr. 
A. rubescens Fr, 

Lepiota granulosa Batsch. 
L, lllinita Fr. 
Tricholoma Peckii Howe. 
T. vaccinum Fers, 

T. fumosoluteum Fk. 

Clitocybe nebularis Batsch. 
C. laccata Scop. 

OoUybia lentinoides Pk. 
Clitopilus prunulus Scop. 
Inocybe rimosa Bull. 
Marasmius prseacutus Ellis. 
M. salignus Fk. 

Hygrophorus pratensls i^. 
Clavana stricta Fers. 
C. crispula jFV. 

C. pistiUaris X. 



(B.) 
CONTRIBUTORS AND THEIR CONTRIBUTIONS. 



Prof. W. 

liunaria biennis L. 
Fragaria Virginiana Duch. 
Aster junceus Ait. 
A. dififusus Ait. 
A. Tradescanti X. 
Fraxinus viridis Mx. 
Myosotis arvensis Hoffm. 
M. collina Hoffm. 

Cuscuta tenuiflora £ngl. 
C. epilinum Weihe. 

Plantago Media X. 



R. Dudley, Ithaca, N. Y. 

Aristolochia Clematitis X. 
Euphorbfa Esula X. 
Salix amygdaloides And. 
Juncus Canadensis Gay. 
Potamogeton Zizii M. & K. 
P. Spirillus Tiwkm. 

P. Hillii Mor. 

P. marina X. 

Panicum nervosum Muhl, 
Deyeuxia Porteri Vasey. 
Eatonia Dudleyi Vasey. 



Prof. B. D. Halsted, Ames, Iowa. 



Bphaerothecalanestris Hark. 
Cercospora rosrocola Fass. 
Peronospora Claytoniee Farl. 
Puccinia prunispinosaB Fers. 



Uromyces Lupini B. & C. 
U. Betce Kuhn. 

-^cidium Phacelefle Feck. 



Prof. W. G. Farlow, Cambridge, Mass. 



Puccinia Malvacearum Mont. 
Ustilapo antherarura Fr, 
Monilia Linhartiana Sacc. 
Phragmotrichum Chailletii K. & S. 
Exoascus Wiesneri Eathay. 

Prof. H. A. Green, Troy, N. Y. 
Umbilicaria Muhlenbergii Tuckm, 



Geoglossum atropurpureum Fers. 
Microsphaeria Vaccinii C. A F. 
LeptosphfBria Silenes-acaulis DeNot. 
Dothidea Wittrockii Eriks, 



Polyponis sulphureus -FV. Nidularia pulvinata Schw. 

richi 
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C. E. Fairman, M. D., Lyndonville, N. Y. 

lureus Fr, 
Perlchaena cor ticalis Batsch, 

E. C. Howe, M. D., Lansingburgh, N. Y. 

Eleooharis diandra Wright I Agropyrum caninum B. dt S. 

Bromus arvensis L, ' 

H. 0. Gordinier, M. D., Troy, N. Y. 
Bromus arvensis L. \ Aristoloohia Olematitis L. 

Harold Wingate, Philadelphia, Penn. 
Oithotricha microcephala Wing. 

P. H. Dudley, New York. 

Lenzites striata 8w. i Lentinus Nicaraguensis B, & C, 

L. abietina Fr. I Trametes Pini Fr, 

W. C. Stevenson, Jr., Philadelphia, Penn. 
Lepiota Americana Peck, 

J. A. Lintner, Albany, N. Y. 
Beticularia Lycoperdon BuU, 

George T. Fish, Rochester, N. Y. 

Nulumbium luteum WUld, 

» 

H. L. Griffis, Binghamton, N. Y. 

Sporendonema myophilum Sacc, 

A. P. Morgan, Preston, Ohio. 
Hydnum casearum Morg, | Hydnum alboviride Morg. 



0. J. Curtis, Lincolnton, N. C. 



Fistulina hepatica Fr. 
Hypomyoes nyallnus Schio. 
Boletus flexuosipes Pk. 



Lactarlus atroviridis Pk. 
Boletus leprosus Pk. 
Boletus dictyocephalus Pk. 



Rev. J. L. Zabriskie, Flatbush, N. Y. 

Polyporus rimosus Berk. 

S. H. Wright, M. D. 

Polyporus Curtisii Berk. i Olathrus columnatus Bosc. 

P. sanguineus Fr. \ 



(C.) 

PLANTS NOT BEFORE REPORTED. 

Banunculus septentrionalis, Foir, 

In wet places, rarely in pine woods. Albany and Rensselaer coun- 
ties. Common. June. I have not seen, in the vicinity of Albany, the 
true E. repens, with which this species has been confused. 

Brassica campestris, L. 

About houses and in cultivated grounds. Menands, Albany county. 
June. The specimens belong to variety colza, which has probably 
been introduced in "birdseed." 
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liunaria biennis, L. 

Escaped from cultivation at Ithaca. May. Prof, W, E, Dudley, 

Dianthus barbatus, L. 

Established in woods near Ithaca. June and July. Dudley. 

Itevisticum officinale, Koch. 

Occasionally established by roadsides and in waste places. Cayuga 
county. Dudley. Sandlake, Rensselaer county. June. 

Valerianella olitoria, PolL 

Frontenac island, Cayuga lake. May. Dudley, Introduced and 
synonymous with Fedia olitoria Vahl. 

Aster junceus, Ait. 
Sphagnous swamps. Round marsh, Dryden. September. Dudley. 

Phlox maculata, L. 

Roadsides. Sandlake. June. Probably introduced in this locality, 

or escaped from cultivation, but the plants were growing remote from 

any dwelling. ^ f 

Myosotis arvensis, Eqffm. 

m 

Ithaca. May and June. Dudley. 

Myosotis coUina, Hqfm. 
Ithaca. May. Dudley. 

Cuscuta tenuifiora, Engelm. 

Near Union Springs. Growing on peppermint, Mentha piperita. 
August and September. Dudley. 

Physalis lanceolata, Mx. 

Cultivated grounds. Menands. Our plant is well described in the 
Manual under the name Physalis Pennsylvanica. It has probably been 
introduced from the south or west, but is very persistent. 

Nepeta grandiflora, Bieb. 
Roadsides. Menands. September. Introduced. 

Plantago Media, L. 

University grounds, Ithaca. June. Dudley. 

8 



/ 
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Aristolochia Clematitis, L. 

Lansingburgb, Bensselaer county. H. (7. Oordinier. Union Springpa. 
June. Dudley. Introduced. 

Euphorbia Esula, L. 

Groton. June and July. Dudley. 

Salix amygrdaloideSy Ander. 

Fall creek, Eddy pond, Cayuga lake, Cayuga marshes, etc. Abund- 
ant. May. Dudley. 

» 

Potamogeton Spirillus, Tuckm. 

Cayuta lake. August Dudley. Lower Saranac lake, Essex county. 
Sandlake. 

Two f omv3 occur. In one the submersed leav^es are rather long and 
straight; in the other they are shorter and somewhat recurved, and 
give the plant a peculiar appearance. The Cayuta-lake specimens are 
very small, being but one or two in. long. 

Potamogeton Zizii, M. dh K 

Fall creek. August and September. Dudley. Normanskill creek 
near Kenwood, Albany county. 

Potamogeton HiUii, Morong. 
Malloryville. July. Dudley. 

Potamogeton marina, L. 

Near the outlet of Seneca lake. July. Dudley. 

Eleocharis diandra, Wright. 
Lansingburgb. E. 0. Howe. 

Panicnm nervosum, Muhl. 

Woods near White church. July. Dudley. Cold Spring, Putnam 
county, and Adirondack mountains. 

^^ • 

Deyeuzia Porteri, Vasey. 

Thatcher's pinnacle. West Danby. August Dudley. This is Gcda- 
magrosHs Porteri of the Manual. It is a rare and local species. 

Eatonia Dudleyi, Vasey. 

South hill. June. Dudley. The specimens placed in the* State 
Herbarium by Dr. Torry, and labeled Koderia Pennsylvamcay belong to 
this species, which has until recently been confused with Eatonia 
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-F^ennsylvaniccL The characters by which it is separated from E. Penn- 
»ylvanica are, according to the author of the species, " its slender cuhns 
&iid panicle, the very short cauline leaves, the longer and wider lower 
g-ltune, the more obtuse upper one and the shorter obtuser flowering 
glumes." The flowers have a peculiarly blunt appearance by which the 
plant may be easily recognized. 

Bromus arvensis, L. 
Troy. Oordinier and Hoioe, Sparingly introduced. ^ June. 

Lepiota granosa, Morg. 

Prostrate trunks of trees, old stumps and decayed wood. Oatskill 
mountains. September. 

Our specimens do not agree rigidly with the description of the spe^ 
cies to which we have refered them. The pileus is either obtuse or 
umbonate, even or radiately rugose-wrinkled, and is generally even 
and regular on the margin. The stem also is either equal or slightly 
thickened at the base, but these variations are not of specific impor- 
tance. The flesh of the stem is yellowish as in Lepiota amianihinus to 
which this species is closely related, both in color and structure, but 
from which it may be distinguished by its habitat, its larger size and 
its entire membranous persistent annulus. 

Xiepiota arenicola, n. 9p. 

Pileus at first broadly conical, then convex or nearly plane, obscurely 
punctate with minute granular squamules, whitish or cinereous, sub- 
striate and crenulate on the margin; lamellee broad, subventricose, 
distant, free, white; stem slender, equal, stuffed, glabrous, whitish, 
the annulus imperfect, obsolete or quickly evanescent; spores oblong 
or subfusiform, acute at one end, .0005 to .0006 in. long, .0002 to 
.00024 broad. 

Pileus 3 to 6 lines broad; stem 8 to 12 lines long, about 5 lines thick. 

Sandy soiL Earner, Albany county. August 

The spores indicate an affinity of this species with Z. metulisporoy 

of which it might be regared as a dwarf variety,, but it differs in its 

smaller size, more expanded pileus, distant lamellae and glabrous 

stem. The mycelium binds the sand into a globose mass at the base 

of the stem. 

Trioholoma resplendens, Fr. 

Thin woods. Catskill mountains. September. 

Trioholoma Cbliimbetta, Fr. 
Woods. Selkirk, Albany county. August 
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Tricholoma intermedium, n. sp. 

Pileus thin, campanulate, obtuse, glabrous, .^lightly viscid 'when 
moist, greenish-yellow, flesh white; lamellsef crowded, free or slig"litly 
adnexed, white; stem equal, firm, glabrous, white; spores broad.ly 
elliptical, .0002 in. long, .00016 broad. 

Pileus 2 to .3 in. broad; stem 1 to 2 in. long, 3 to 5 lines thick. 

Thin woods. Gatskill mountains. September. 

This species resembles some forms of T. equeatre, from which it is 
separated by its white lamellae. It appears to be intermediate between 
that species and T, sejunctum from which its glabrous pileus and 
crowded lamellae distinguish it. 

Tricholoma terriferum, n. sp. 

Pileus broadly convex or nearly plane, irregular, often wavy on the 
margin, glabrous, viscid, pale alutaceous, generally soiled with 
adhering particles of earth carried up in its growth, flesh white, with 
no decided odor; lamellse thin crowded, slightly adnexed, white, not 
spotted or changeable; stem equal, short, solid, white, floccose- 
squamulose at the apex; spores minute, subglobose, .00012 in. long. 

Pileus 3 to 4 in. broad; stem 1 to 1.6 in. long, G to 8 lines thick. 

Woods. Catskill mountains. September. 

This and the next preceding species belong to the section Limacina. 

Tricholoma tricolor, n. sp, 

Pileus broadly convex or nearly plane, sometimes slightly depressed 
in the center, firm, dry, obscurely striate on the margin, pale 
alutaceous, inclining to russet, flesh whitish; lamellee thin, narrow, 
close, adnexed, pale yellow, becoming brown or purplish-brown in 
drying; stem stout, short, firm, tapering upwards from the thickened 
or subbulbous base, white; spores broadly elliptical or subglobose, 
.0003 in. long. 

Pileus 2 to 4 in. broad; stem 2 to 3 in. long, 6 to 12 lines thick. 

Woods. Selkirk. August 

Bemarkable for its varied colors and for the peculiar hue assumed 
by the lameUse in the dried state. 

Tricholoma fuligineum, n. sp. 

Pileus convex or nearly plane, obtuse, often irregular, dry, minutely 
squamulose, sooty-brown, flesh grayish, odor and taste farinaceous; 
lamellse subdistant, uneven on the edge, cinereous, becoming blackish 
in drying; stem short, solid, equal, glabrous, cinereous; spores 
oblong, elliptical, .0003 in. long, .00016 broad. 
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Pileus 1 to 2.5 in. broad; stem 1 to 1.5 in. long, 3 to 5 lines thick. 
Among mosses in open places. Oatskill mountains. September. 
This and the next preceding species belong to the section Genuina. 

Tricholoma putidum, Fr. 

Under pine troes. Catskill mountains. September. 

Our specimens agree accurately with the description of T, putidum , 
except that the pileus is hot umbonate; but this character is limited 
l>y Fries in Icones Selectae to young plants. 



Clitocybe subsimilis, n, sp. 

Pileus at first conical or subturbinate, then plane, nearly obconical* 
soft, ^fleshy, pure white, the margin at first involute and somewhat 
tomentose, then even or marked with irregular ridges, as if from 
matted tomentum, fiesh white, taste mild; lamellse in the young plant 
adnate, in the adult, decurrent, subdistant, often branched, white, the 
interspaces venose; stem equal or merely subbulbous, by no means 
obclavate, solid, soft, elastic, white; spores broadly elliptical or sub- 
globose; .0002 to .00025 in. long, .00016 to .0002 broad. 

Pileus 1 to 1.5 in. broad; stem 1 to 2 in. long, 2 to 4 Unes thick. 

Under pine trees. CatskiU mountains. September. 

This species is closely related to Clitocybe davipes, of which there is 
said to be a white variety. I have separated our plant not only 
because of its pure white color, but also because of its peculiar stem, 
which is not at all obclavate as in G. clauipes, though sometimes it is 
aUghtly and abruptly bulbous. Its resemblance to G, clavipes has 
suggested the specific name. It is very unlike G. obtexta in its dry 
pileus and subdistant lamellaQ. 

Variety monstrosa. Lamellae reticulately branched or anastomosing, 
causing the hymenium to appear porous either wholly or in part. 

With the typical form. 

Clitocybe caespitosa, n. sp. 

Pileus thin, infundibuliform, often irregular, slightly silky, hygro- 
phanous, grayish brown when moist, subcinereous or argillaceous 
when dry; lamellae narrow, close, decurrent, somewhat branched, 
white; stem equal, stuffed or hollow, silky, white; spores milnute, 
subelliptical, .00012 to .00016 in. long. 

Pileus 1 to 1.5 in. broad; stem about 1 in. long, 2 to 3 lines thick. 

Thin woods. Catskill mountains. September. 

The plant is remarkable for its csespitose mode of growth and its 
irregular, deformed appearance. The pileus is somewhat perforated. 
The relationship is with C. expallens, C. Adirondackensis, etc. 
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Clitocybe sulphurea, n. sp, 

Pileus convex, slightly umbonate, moist or subbygrophanoiis, pale 
yellow, streaked, flesh yellowish; lamellse subdistant, adnate, uneven 
or serruli^te on the edge, pale yellow; stem equal or tapering 
upwards, curved or flexuous, hollow, col6red and streaked like tlie 
pileus, yellowish within; spores broadly, elliptical or subglobose, 
.00026 to .0003 in. long, .0002 to .00025 broad. 

Pileus 1 to 2 in. broad; stem 1 to 3 in. long, 2 to 4 lines thick. 

Deca^^g wood of spruce and balsam. Wittenberg mountaizi. 
September. 

Distinct from Tricholoma sulphureum, which it resembles in color, 
by its moist pileus, adnate lamellae, hollow stem and lack of odor. 

Clitocybe tortills, Bolt. 

Hard Aground in an old road. Sandlake. August. A species 
closely fillied to G. laccata and appearing Hke an irregul^ dwarf form 
of that species. Sometimes csespitose. 

Collybia scorzonerea, BcUsch, * 

Woods. Adirondack and Catskill mountains. July and September. 
The species is distinguished from G. ruacvlatus by the yellowish hue 
of the pileus and lamellae. The stem is sometimes attenuated and 
radicating at the base and sometimes blunt 

Collybia harioloruxn, D. G. 

Woods. Catskill mountains. September. 

Collybia strictipes, n. sp, 

Pileus thin, broadly convex or nearly plane, glabrous, slightly 
rugose on the disc, moist or subhygrophanous, pale yellow, more 
highly colored on the disk, paler when dry; lamellae thin, crowded, 
adnexed or subfree, white; stem equal, straight, hoUow, glabrous, 
slightly mealy or pruinose at the top, white, with a dense white 
tomentum at the base; spores ovate, pointed or acuminate at one end, 
.00025 to .0003 in. long, .00016 broad. 

Pileus 1.5 to 2 in. broad; stem 1.5 to 2.5 in. long, 2 to 3 lines thick. 

Woods. Catskill mountains. September. 

Collybia alba, n. sp. 

Pileus thin, convex or hemispherical, even, obtuse, glabrous, white; 
lamellae broad, subdistant, ventricose, adnexed or nearly free, white; 
stem short, equal or slightly thickened at the top, solid, glabrous. 
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^vvliite; broadly elliptioal «>r subglobose, .00016 to .0002 iit long, .00012 
to .00016 broad. 

Pileus 3 to 5 lines broad, stem about 1 in. long, .5 to 1 line thick. 

l^ossj decayed wood and stumps. Gansevoort July. 

A. small white species related to G, Miehdiana, G, muscigena and 
C7. ludia, but differing from these by it» broad ventricose lamellaa. 

Omphalia sut^grisea^ n. sp, 

Pileus membranaceous, conyex or nearly plane, glabrous, striatu- 
late, grayish-brown with a paler margin; lamellse distant, arcuate- 
Recurrent, cinereous; stem slender, short, stuffed, generally curved, 
sprinkled with minute mealy particles, colored like the pileus. 

Pileus 2 to 3 lines broad; stem 6 to 10 lines long. 

Decayed wood of birch, Betula liUea, Blue Mountain lake, 
Adirondack mountains. July. 

In color this plant resembles Mycena vulgaris, or grayish forms of 
Jf. clavicuUxris; in size; M, corticola. When very young the stem is 
conical and the pileus is more narrow than its base. 

Mycena capillaripes, n. sp. 

Pileus membranous, campanulate, glabrous, hygrophanous, livid 
gmy or brownish and striate when moist, paler when dry, odor weak, 
alkaline; lamellsD ascending, subdistant, adnate, whitish or livid- 
white, the edge obscurely brownish-purple; stem slender, almost 
capillary, fragile, glabrous, hollow, colored like the pileus; spores 
narrowly elliptical, .0003 in. long, .00016 broad. 

Pileus 3 to 5 lines broad; stem 1.5 to 2.5 in. long, scarcely .5 line 
thick 

Under pine trees. Kamer. August. 

This species is related to Myeena rvbromarginata from which I have 
separated it because of its smaller size, slender stem, paler color, 
smaller spores and alkaline odor. It is also much smaller and paler 
than M. purpwreofusca, 

Mycena crystallina, n. sp. 

Pileus membranous, at first conical 'or convex, then nearly plane, 
sometimes with a slight umbo and reflexed margin, even or obscurely 
striate on the margin, everywhere beset with minute shining viscid* 
glandular particles, pure white; lamellae narrow, thin, adnate, close, 
white; stem short, slender, hollow, colored and adorned like the 
pileus, attached by white woolly hairs. 

Pileus 2 to 5 lines broad; stem 4 to 8 lines long. 
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Fallen leaves of pine. Catskill mountains. 4 September. 

The species belongs to the Basidipes and is closelj related to M. 
sacchariferaj from which it is separated because of its larger size, more 
numerous closer adnatejamellae and pure white color. The glands 
occur in every part of the plant and cause it to appear as if sligbtlj 
sticky or viscid when pressed between the fingers. They are not 
visible to the naked eye, but under a lens they appear like minute 
globular shining particles. In the drie4 state the specimens assume 
a slight yellowish tint. 

Entoloma serioeuxn, Bull. 

> 

Sandy pastures. West Albany. June. 

Entoloma flavoviride, n. sp. 

Pileus thin, at first broadly conical, then convex or subconcave by 
the upcurving of the margin, dingy yellowish-green, slightly silky and 
shilling when dry; lamellaB broad, subdistant, ventricose, free or 
slightly adnexed, dingy or cinereous ; stem equal, hollow, fibrous-, 
striate, whitish; spores angular, uninucleate, .00045 to .0005 i,n. long, 
. 0003 to . 0004 broad. 

Pileus 6 to 12 lines broad; stem 1 to 2.5 in. long, 1 to 2 lines thick. 

Low swampy woods. Karner. August. 

The color of the pileus is a peculiar dingy yellowish-green or olive- 
green by which the species is easily recognized. 

Clitopilus erythrosporuB, n. sp. i 

Pileus thin, hemispherical or strongly convex, glabrous or merely 
pruinose, grayish-incarnate, fiesh whitish with an incarnate tint, taste 
farinaceous; lamellas narrow, . crowded, arcuate, strongly decurrent, 
colored like the pileus; stem equal or slightly tapering upward, hol- 
low, slightly pruinose at the top, colored like the pileus; spores ellip- 
tical, rosy-red, .0002 in. long, .00012 to .00016 broad. 

Pileus 1 to 2 in. broad; stem 1 to 1.5 in. long, 2 to 3 lines thick. 

Decayed wood and among fallen leaves in woods. Catskill moun- 
tains and Menands. September and October. 

The species is easily recognised by its peculiar uniform color, its 

narrow, crowded and very decurrent lamellae and its bright rosy-red 

spores. 

Clitopilus conissans, n. sp. 

Pileus thin, convex, glabrous, pale alutaceous, often dusted by the 
copious spores; lamellae close, adnate, reddish-brown; stem slender, 
brittle, hollow, white; spores narrowly elliptical, bright rosy red, .0003 
in. long, .00016 broad. 
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Plant cflBspitose; pileus 1 to 1.5 in. broad; stem 1 to 2 in. long, 1 to 
2 lines thick. , 

A single tuft of this peculiar species was found growing at the base 
of an apple tree in the Catskill mountains, in September. The species 
is remarkable for the copious bright colored spores which were so 
thickly dusted over the pilei of the lower specimens as to conceal the 
real color of the surface. They are quite as bright as and a little 
longer than those of the preceding species. The general aspect of the 
plant with its dark colored lamellae is suggestive of some species of 
Hypholoma or Psilocybe, but the color of the spores requires its inser- 
tion in this place. 

Clitopilus caespitosus n. sp. 

Pileus at first convex, firm, nearly regular, shining white, then 
nearly plain, fragile, often irregular or eccentric from its tufted mode 
of growth, glabrous but with a slight silky luster, whitish, flesh white, 
taste mild; lamellae narrow, thin, crowded, often forked, adnate or 
slightly decurrent, whitish, becoming dingy or brownish-incarnate; 
stem ceespitose, solid, silky-fibrillose, slightly mealy at the top, white; 
spores very pale incarnate, .0002 in. long, .00016 broad. 

Pileus 2 to 4 in. broad; stem 1.5 to 3 in, long, 2 to 4 lines thick. 

Thin woods and pastures. Catskill mountains. September. 

This is a large, fine species, very distinct in its ciespitose habit, white 
color and very pale, sordid tinted spores. But for the color of these 
the plant might easily be taken for a species of Clitocybe. The tufts 
sometimes form long rows. 

Pholiota minima, n\ sp. 

Pileus membranous, hemispherical or campaniilate, umbonate, 
glabrous, hygrophanous, brown and striatulate when moist, pale 
buff or yellowish-white when dry; lamelhe rather close, subventricose, 
adnexed, ferruginous; stem slender, solid, glabrous, shining, similar 
to the pileus in color, annulus near the middle, slight, evanescent; 
spores elliptical, .0003 in. long, .0002 broad. 

Pileus 2 to 4 lines broad; stem 8 to 12 lines long, .5 line thick. 

Among Polytrichum. Catskill mountains. September. 

The species is distinguished from P. mi/cenoideSj to which it is 

closely related, by its smaller size, paler color, umbonate pileus and 

solid stem. 

Inocybe fibrillosa, n. sp. 

Pileus thin, convex or nearly plain, obtuse or subumbonate, densely 
fibrillose, tawny, the disk usually darker in color and adorned with 
appressed fibrillose scales; lamellae close, adnate, at first yellowish or 

9 
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yellowish-olivaceous, then cianamon-brown; stem equal, hollow, fibril- 
lose-squamose, pallid; spores even, .0004 in. long, .00025 broad. 

Pileus 10 to 18 lines broad; stem about 1 in. long, 1 to 2 lines thick. 

Damp mossy banks in woods. Bethlehem, Albany county. August 

The species belongs to the Squarrosaj. 

Inocybe subfulva, n, sp. 

Pileus at first broadly conical or subcampanulate, then convex or 
nearly plane, umbonate, fibiillose-squamose, tawny-ochraceous; lamellse 
broad, close, rounded behind, adnexed, ventricose, pallid, becoming? 
tawny-cinnamon; stem, equal, firm, solid, fibrous-striate, obscurely 
pruinose, a little paler than thj pileus; spores stelletely rough, .0004 
to .0005 in. long, .0003 to .00035 broad. 

Pileus 8 to 16 lines broad; stem 1 to 2 in. long, 1 to 2 lines thick. 
Sandy soil, in fields. Selkirk. August 

Belated to /. calospora, from which it differs in the erect scales of the 
pileus, the adnexed lamelltB, the solid stem and the somewhat elliptical 
shape of the spores. The species belongs to the Lacerse. 

Inocybe violaceifolia, n. sp. 

Pileus thin, convex or nearly plane, fibrillose, subsquamuloBe, 
grayish; lamellse close, adnexed, at first pale violaceous, then brownish- 
cinnamon; stem firm, solid, slender, fibrillose, whitish; spores even, 
.0004 in. long, 00025 broad. 

Pileus 6 to 12 lines broad; stem about 1 in. long, 1 line thick. 
Mossy ground in woods. Selkirk. August 

. A small, pale species, I'emarkable for the violaceous tint of the young 
lamellse. It belongs to the RimosiB. 

Inocybe asterospora, Quel 
Woods and oj)en places. Sandlake. June. South Ballston. July. 

Inocybe mar^rispora, Berk 

'Grassy ground in thin woods. Greenbush, Bensselaer county. 
June. Our specimens are a little smaller than the typical ones, but 
they appear to belong to this species. 

Inocybe commixta, Bres. 
Adirondack mountains. July. 
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Inocybe agglutinata, n. sp, 

Pileus at first conical, then campanulate or convex, umbonate, fibril- 
lose, pale tawny, streaked or spotted with appressed fibrils, the umbo 
ixsually darker; lamellsB close, broad, ventricose, adnexed, at first 
wldtish, then brownish-cinnamon, often white on the edge ; stem firm, 
solid, white or whitish and pruinose above, brownish or tawny and 
fibrillose below; spores even, .0004 to .00045 in. long, .0002 to .00024 
"broad. 

Pilens 6 to 12 lines broad; stem 1 to 2 in. long, 1 to 2 lines thick. 
"Under pine trees. Catskill mountains. September. 

This is a beautiful and well marked species. The fibrils of the 
pileus appear as if agglutinated to its surface, though it is not viscid. 
Sometimes they form tawny spots like appressed scales. In very wet 
-weather they are apt to wash away and disappear. In general appear- 
ance the plant resembles /. WhUeiy but the umbonate dry pileus at 
once distinguishes it. The real affinity is with /. geophyUa, 

Inocybe nigridisca, n, sp, 

Pileus thin, at first convex, then nearly plane or somewhat centrally 
depressed, umbonate, moist, minutely fibrillose, blackish-brown with a 
grayish margin when moist, cinereous when dry; lamellae close, 
rounded behind, free or slightly adnexed, at first grayish, then ferru- 
ginous-brown, sometimes tinged with yellow; stem slender, firm, solid, 
flexuous, minutely villose-pruinose, reddish-brown; spores nodulose, 
.0003 in. long, .0002 broad. 

Pileus 4 to 8 lines broad; stem 1 to 1.5 in. long, .5 line thick. 

Under cinnamon fern, Osmunda dnnamoTnea. Kasoag. Oswego 
county. June. 

The adornment of the pileus and stem is so minute that at first sight 
the plant appears to be glabrous. The margin of the pileus soon' 
becomes elevated, causing the center to appear depressed. The spe- 
cies belongs to the Velutinse. It is distinguished from /. paludineUa 
by its darker color, and its moist or subhygrophanous character. 

Inocybe vatricosa, Fr, 

Damp ground under willows. Catskill mountains. September. 

The pallid color, decumbent stem and webby veil are characteristic 
of this species. The European plant is said to be inodorous, but our 
specimens had a radish-like odor. In it the spores are even, elliptical, 
.0004 in. long, .00024 broad. I find no description of the spores of the 
European plant. A variety with the disk reddish occurs in the same 
locality. It appears somewhat like a diminutive form of Hebehma 
Umgicaudum, 
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Hebeloma crustuliniforme, BuU. 

Open woods. Catskill mouutains. September. 

A small form, but exhibiting well the characters of the species. 

Hebeloma longicaudum, Pers. 

Woods. Catskill mountains. September. 

In our plant the pileus is not umbonate, nor do all the descriptions 
ascribe this character to the species. 

Flammula lubrica, Fr, 

Decayed wood and ground among fallen leaves. Catskill mount- 
, sins. September. 

This species closely resembles F, spumosa in general appearance, but 
it may be distinguished by its somewhat spotted pileus and its white 
flesh. The spores also are paler than those of F, spumosa. 

Flammula subfulva, n. sp. 

Pileus convex, viscid, innately librillose, spotted toward the margin 
with darker appressed scales, sordid-tawny, flesh grayish- white; lamellae 
close, adnate, brownish-ochraceous ; stem equal or slightly taper- 
ing upward, fibrillose, solid, whitish; spores brownish-ochraceous, 
elliptical, uninucleate, .00024 to 0003 in. long, .00016 broad. • 

Pileus 1.5 to 2.5 in. broad; stem 2 to 3 in. long, 2 to 4 lines thick. 

About the base of trees. Catskill mountains. September. 

The plant is more or less ccespitose. It is allied to F. spumosa, but 
differs in its tawny squamose-spotted pileus and grayish-white flesh. 

Naucoria paludosa, n. sp, 

Pileus very thin, broadly convex or plane, glabrous, liygrophanous, 
brown and striatulate on the margin when moist, buff-yellow when 
dry; lamellse close, thin, rather broad, adnexed, at first yellowish or 
pallid, then brownish-ochraceous; stem slender, equal, hollow, brittle, 
glabrous, pallid or brownish; spores ferruginous, elliptical, uninucle- 
ate, .0004 in. long, .0002 brdid. 

Pileus 6 to 12 lines broad; stem 1 to 2 in. long, .5 to 1 line thick. 

Wet, marshy or damp ground under willows and alders. Catskill 
mountains. September. 

Naucoria unicolor, n. sjx 

Pileus thin, broadly convex, 2)lane or slightly depressed, glabrous, 
hygrophanous, yellowish-brown and striatulate on the margin when 
moist, paler when dry; lamellae thin, close, slightly rounded behind, 
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colored like the pileus; stem equal, tough, hollow, glabrous, colored 
like the pileus, with white mycelium at the base ; spores broadly ellip- 
tical, brownish-ferruginous, .00025 to .0003 in. long, .0002 broad. 

Pileus 6 to 10 lines broad; stem 1 in. long, .5 to 1 line thick. 

Decayed wood and old stumps of deciduous trees. Selkirk. August. 

Naucoria triscopoda, Fr. 

Decayed wood. Catskill mountains. September. 

Our specimens belong to the form having the pileus striatulate on 
the margin when moist. This form is figured and described in Icones 
Selectse as Agaricus triscopus. 

Naucoria carpophila, Fr, 
Borders of woods. Catskill mountains. September. 

Galera inculta, n. sp. 

Pileus thin, somewhat fragile, campanulate, then convex or nearly 
plane, obtuse or rarely with a small umbo, hygrophanous, cinnamon 
color and striatulate when moist, buff co^or and atomate when dry, 
sometimes minutely pitted or corrugated, rarely rimose-squamulose; 
lamellee broad, subdistant, ventricose, adnexed, white crenulate on 
the edge, at first pallid, then pale cinnamon; stem straight or sub- 
flexuous, hollow, brittle, slightly silky striate, reddish-brown, some- 
times slightly pruinose -mealy at the top and white villose at the base; 
spores subelliptical, pointed at each end, brownish-ferruginous, .0006 
to .00065 in. long, .0003 brpad. 

Pileus G to 12 lines broad; stem 1 to 1.5 in. long, .5 to 1 line thick. 

Damp ground under willows and alders. Catskill mountains. 
September. 

This is a very distinct species. The pileus, when dry, resembles in 

color that of Galera tenet* ; when moist, that of Glitocybe laccala in its 

small glabrous striatulate form. The specimens were found growing 

with Naucoria paludosa, from which the 7 may be distinguished by the 

more campanulate pileus, the broader, more distant lamellae and the 

larger spores. 

Agaricus comptulus, Fr, 

Cultivated ground. Menands. August. 

Closely allied to A. camjjestris, from which it may be separated by 

its smaller size, the yellowish hue of the dry plant and by the smaller 

spores. 

Stropharia albocyanea, Demi. 

Bushy pastures. Catskill mountains. September. 
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Psilocybe clivensis, B. <i: Br. 
Borders of woods. Catskill mountains. September. 

Psilocybe seuez, n. .sp. 

Pileus thin, hemispherical, obtuse, hygi'ophanous, dark brown and 
striatulate when moist, pale cinereous and shining when dry, some- 
what squamree with superficial .subfasciculate whitish fibrils, the 
margin appendiculate with the same; lamellse broad, subdistant, 
adnate, at first grayish, then brown or blackish-brown with a white 
edge; stem slender, hollow, fragile, minutely floccose-pruinose, sub- 
pellucidi white; spores brown, elliptical, .0003 in. long, .0002 broad. 

Pileus 6 to 10 lines broad; stem 1.5 to 3 in. long, 1 line thick. 

Decayed wood in woods. Catskill mountains. September. 

The species is apparently related to P. canifaciens, but is at once 
distinguished by its slender white stem. The specific name has refer- 
ence to the white hairs or fibrils of the pileus, which are suggestive 
of the white hairs of old age. 

Decouica subviscida, n. sp. 

Pileus thin, at first subconical, then convex or nearly plane, often 
slightly umbonate, glabrous, hygrophanous, pale chestnut or reddish 
tan color, subviscid and striatulate on the margin when moist, pallid 
or dull buff when dry; lamellse broad, subdistant, adnate or slightly 
decurrent, at first whitish or dingy, then brownish ferruginous; stem 
equal or tapering downwards, fibrillose, hollow, brownish toward 
the base, paler above, the fibrils whitish or .grayish; spores ovate, 
brown, .0003 in. long, .0002 broad. 

Pileus 3 to 6 lines broad; stem about 1 in. long, 1 line thick. 

Horse dung and manured ground. Menands. August. 

This species has many characters in Common with D» biUlaceay from 
which I have separated it because of its scarcely viscid pileus without 
a separate cuticle, and its different spores. It is gregarious, and in 
wet weather appears in great abundance and in successive crops. The 
slight whitish veil is perceptible in the young plant 

Psatli3n:'ella minima, n. sp. 

Pileus membranous, hemispherical, obt'''8e, obscurely striatulate 
when moist, even and pruinose-atomate when dry, dingy-yellow or 
reddish-brown, becoming paler in drying; lamellae broad, adnate, 
white, becoming yellowish-cinnamon ; stem capillary, minutely mealy 
or furfuraceous under a lens, pellucid, white ; spores black, narrowly 
elliptical, .00025 to .0003 in. long .00012 to .00015 broad. 

Pileus 1 to 2 lines broad ; stem 4 to 6 lines long. 
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Excrement of deer in woods. Adirondack mountains. July. 
About the size of and growing with CoprimiH radiaius from which 
it is clearly distinct by its entire pileus and persistent adnate lamelliB. 

Cortinarius balteatus Fr. 

^Grassy ground in pastures. Catskill mountains. September. 

Our specimens belong to a form which maybe called variety bulbosus. 
Stem strongly bulbous, at Urst, almost wanting, the pileus appearing 
to rest on the bulb which is abruptly pointed beneath. 

The typical form occurs in Europe and is said to grow especially 

under pine trees. 

Cortinarius pluvius, Fr, 

Woods. Catskill mountains. September. 

Cortinarius muscigenus, n. sp. 

Pileus at first ovate, then convex or concave from the recurving of 
the margin, subumbonate, glabrous, viscose with a separable pellicle, 
tawny-orange and widely striate on the margin when moist, • tawny 
and shining when dry, flesh dingy white, tipged with yellow ; lamellte 
broad, ventricose, adnate, with a broad shallow emargination, some- 
what rugose on the sides, yellowish, becoming cinnamon ; stem long, 
subequal, viscid, even, silky, solid, white or whitish ; spores .0005 to 
.0006 in. long, .0003 to- .00036 broad. 

Pileus 1.5 to 2.5 in. broad ; stem 3 to 4 in. long, 3 to 4 lines thick. 
Mossy ground under balsam trees. Wittenberg mountain. September. 

Closely related to G, coUinitus from which it is separated by its more 
highly colored pileus, striate margin and even, not diffracted-squamose, 
stem. 

Cortinarius brevipes, n. sp. 

Pileus convex, silky-fibrillose, sordid white, flesh yellowish-white ; 
lamellae close, adnexed, pale violaceous becoming cinnamon ; stem 
short, silky-fibrillose, bulbous, whitish, pale violaceous within ; spores 
subelliptical, .0004 in. long, .00024 broad. 

Pileus 1 to 2 in. broad ; stem about 1 in. long, 4 to 6 lines thick. 
Woods. Catskill mountains. September. 

The species belongs to the tribe Inoloma and is related to G, aJbo- 
tnolaceris, from which it is separated by its smaller size, short stem and 
yellowish-white flesh. 

Cortinarius brevissimus, n. .sp. 

Pileus convex, often irregular, at first minutely silky, then glabrous, 
dingy white or argillaceous, flesh whitish; lamellae close, adnexed, at 
first pale violaceous, then whitish, finally cinnamon; stem equal, very 
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short, hollow, silky-fibrillose, white, pale violaceous within; spores 
broadly elliptical, .00024 to .0003 in. long, .0002 to .000?4 broad. 

Pileus 8 to 12 lines broad; stem 5 to 8 lines long, 3 to 4 lines thick. 

Thin woods. Catskill mountains. September. 

Related to the preceding species, but smaller, with a hollow stem 
and shorter spores. v 

Cortinarius albidifolius, n. sp. 

Pileus thin, convex, subglabrous, whitish, tinged with yellow or pale 
ochraceous, the epidermis sometimes cracking and forming squamules, 
flesh whitish; lamella) subdistant, slightly emarginate, adnate, whitish, 
becoming cinnamon; stem equal or slightly thickened at the base, 
solid, white, variegated below with yellowish floccose squamules, 
silky-fibrillose at the top; spores subglose or broadly elliptical; .00025 
to .0003 in. long, .0002 to .00026 broad. 

Pileus 1 to 2 in. broad; stem 2 to 3 in. long, 2 to 4 lines thick. 

Woods. Catskill mountains. September. 

Related to G, ochroleucus, but apparently distinct by the yellow 
scales of the stem and the adnate subdistant lamellae. Both it and 
the preceding species belong to the tribe Dermocybe. 

Cortinarius spilomeus, Fr, 
Woods. Catskill mountains. September. 

Cortinarius flavifolius, n. sp. 

Pileus convex or nearly plane, fibrillose or squamulose, sometimes 
longitudinally rimose, varying in color from sordid buff to tawny yel- 
low, flesh whitish; lamellse subdistant, adnexed, at first a rich sulphur 
yelldw, then yellowish cinnamon; stem slightly tapering upward, 
solid, whitish, peronate and slightly annulate by the copious silky, 
whitish veil; spores broadly elliptical, .0003 in. long, .0002 broad. 

Pileus 2 to 3 in. broad; stem 2 to 3 in. long, 5 to 8 lines thick. 

Woods. Catskill mountains. September. 

The pileus is not truly hygrophanous, but the character of the stem 
indicates that the species belongs in Telamonia near C. bixxlus. It 
differs from G. limomus by its dry pileus, and from (7. infucatus by the 
color of the young lamellse. 

Cortinarius griseus, n. sp, 

Pileus convex, obtuse or gibbous, fibrillose- squamulose with grayish 
hairs or fibrils, moist, pale gray; lamellse subdistant, adnexed, at first 
pallid, then brownish-ochraceous; stem tapering upward from a 
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thickened or bulbous base, silky-fibrillose, whitish; spores .0004 to 
.0005 in. long, .0003 broad. • 

Pileus 1 to 3 in. broad; stem 2 to 3 in. long, 3 to 6 lines thick. 

Mossy ground under balsam trees. Wittenberg mountain. 
September. 

The fibrils of the pileus are similar to those of (7. paleaceus, but the 
plant is much larger and stouter, and the spores are larger than in 
that species. It is well marked by its grayish color. 

Cortinarius badius, n. sp, 

Pileus thin, at first conical, then convex or broadly campanulate, 
umbonate, hygrophanous, blackish-chestnut color when moist, bay-red 
or chestnut color when dry, sometimes tinged with gray, the umbo 
darker, usually whitish-silky on the margin when young, flesh, when 
moist, colored like the pileus; lamellae broad, subdistant, ventricose, 
adnexed, at first yellowish or cream-color, then subochraceous ; stem 
slender, equal, hollow, silky-fibrillose and subannulate by the whitish 
veil, when old colored like the pileus both without and within; spores 
.0005 in. long, .0003 broad. 

Pileus 8 to 12 lines broad; stem 1 to 1.5 in. long, about 1 line thick. 

Mossy ground. Catskill mountains. September. 

The species is related to G. nigrellus, from which it differs in its 

broad lamellae which are paler in the young plant and in its larger 

spores. 

Cortinarius subflezipes, n. sp, 

Pileus thin, conical, then expanded and subacutely umbonate, 
hygrophanous, blackish-brown with the thin margin whitened by the 
veil when moist, subocliraceous when dry; lamellae thin, close, ventri- 
cose, adnexed, at first reddish- violaceous, then cinnamon; stem eq,ual, 
flexuous, silky, shining, subannulate by the whitish veil, pale 
violaceous when young, pallid or reddish when old; spores .00024 to 
.0003 in. long; .0002 broad. 

Pileus 6 to 10 lines broad; stem 1 to 1.5 in. long, about 1 line thick. 

Thin woods. Catskill mountains. September. 

Apparently related to G. fiexipes^ from which I have separated it 
because of its more glabrous pileus and different lamellae. It and the 
two preceding species are referred to the tribe Telamonia. 

Cortinarius paleaceus, Fr. 

Mossy or bare ground in open places. Catskill mountains. Sep- 
tember. 

10 
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Cortinarius rigidus, Fr. 
Catskill mountains. September. 

Hygrophorus Lauree, M(yrg, 

Woods. CatskiU mountains. September. 

The squamules at the top of the stem are sometimes reddish. The 
disc is sometimes yellowish. 

Lactarius aspideus, Fr, 

Borders of woods. Catskill mountains. September. 

A pretty but rare species, easily known by its pale yellow or straw 
color and the lilac hue assumed by wounds of the lamellaa or flesh. 
In Systema Mycologicum the stem is described as hollow and spotted. 
In our specimens the stem is hollow but not spotted. It is colored 
like the pileus and the spores are broadly elliptical or subglobose* 
slightly rough, .0003 to .0004 in. long. 

Lactarius maculatus, n. sp. 

Pileus fleshy, firm, at first convex and umbilicate or centrally 
depressed, then subinfundibuliform, glabrous, viscid when moist, 
concentrically spotted, especially toward the margin, varying in color 
from grayish-buff to grayish-lilac, flesh subconcolorous, taste acrid 
and unpleasant; lamellae close, thin, sometimes forked, adnate to 
decurrent, pallid or cream color; stem short, equal or tapering toward 
the base, hollow, spotted, colored like, or a little paler than, the pileus; 
milk at first whitish with a cream-colored tint, wounds of the flesh and 
lamellflB changing to lilac; spores subglobose, echinulate, .0004 to .0005 
in. long. 

Pileus 3 to 5 in. broad; stem 1 to 2 in. long, 6 to 8 lines thick. 

Thin woods and pastures. Catskill mountains and Menands. 
August and September. 

This species is allied to L, uvidus, with which it was united in the 
Thirty-eighth Report as variety magmis. Having had the opportunity 
of investigating it in the fresh state, it seems to me to be a distinct 
species, readily recognized by its larger size and its firmer, spotted 
pileus which is centrally depressed or infundibuliform. I have not 
seen it at all umbonate. The spots of the pileus are arranged in^ con- 
centric circles and by their confluence the pileus often appears to be 
zonate. The change of color assumed by wounds is similar to that 
which takes place in L, uvidus. 
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Bussxila lepida, Fr, 

Woods. Menands. August. 

OeneraUy with the pileus red, but quite variable in this respect. 

Bussula adulterina, Fr. 

Xiow swampy ground. Karner. June. 

This is placed by Fries as a variety of B, irdegra. 

Bussula atropurpurea, n. sp, 

Pileus at first convex, then centrally depressed, glabrous, dark 
purple, blackish in the center, the margin even or slightly striate, 
flesh white, grayish or grayish-purple under the separable pellicle, 
taste mild, odor of the drying plant fetid, very unpleasant; lamellae 
nearly equal, subdistant, sometimes forked near the stem, at first 
white, then yellowish, becoming brownish where bruisecj; stem equal, 
glabrous, spongy within, white, brownis^ where bruised; spores sub- 
globose, minutely rough, pale ochraceous with a salmon tint, .0003 to 
.0004 in. long. 

Pileus 3 tb 4 in. broad; stem 2 to 3 in. long, 5 to 8 lines thick. 

Open woods. Gansevoort. July. 

In color this species resembles R. variaia, but in other respects it is 
very different. It is very distinct in the peculiar color of its spores, 
and in the brownish hue assumed by wounds. 

Boletus speciosus, Frost. 

Woods. Sandlake and Bethlehem. August. 
A beautiful species belonging to the Calopodes. 

Boletus auriflammeus, B, dt G. 

A single specimen of this very rare but well-marked species was 
found in Sandlake. August. 

Boletus purpureus, Fr, 
Oak woods. Menands. August. 

Boletus hemichrysus, B. & G. 

Pine stumps. Gansevoort. July. 

The Boleti are generally terrestrial fungi as affirmed by Professor 
Fries in Hym. Europ., but this species appears to be an exception to 
the prevailing habit of the genus. B, subtomentosus, B. paluster and 
B.felleus sometimes grow on decayed wood, but they are usually ter- 
restrial. Of this species only three specimens have been seen, all of 
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which grew from the side of an old pine stump. The tomentum of the 

pileuB is nearly one line thick. The species belongs to the tribe 

Pulverulenti. 

Boletus glabellus, n. sp, 

pileus fleshy, thick, broadly convex or nearly plane, soft, dry, sub- 
glabrous, smoky-buff, flesh white, both it and the tubes changing to 
blue where wounded; tubes nearly plane, adnate, small, subrotund, 
ochraceous tinged with green; stem subequal, glabrous, even, reddish 
toward the base, pallid above, adorned with a narrow reddish zone or 
circumscribing line at the top; spores oblong, brownish-ochraceous, 
with a tinge of green when fresh; .0004 to .0005 in. long, .00016 broad. 

Pileus 3 to 5 in. broad; stem 1 to 3 in. long, 5 to 10 lines thick. 

Grassy ground under oaks. Menands. July. 

The species belongs to the Subpruinosi, and is easily distinguished 
from its allies by the reddish circumscribing line at the top of the 
stem. This disappears in the dried specimens. 

Boletus variipes, n. sp, 

Pileus from convex to nearly plane, thick, soft, dry, squamulose, 
punctate-squamulose or minutely tomentose, pale grayish-brown, 
sometimes tinged with yellow or ochraceous, flesh white, unchange- 
able; tubes convex or nearly plane, slightly depressed around the 
stem, small, subrotund, at first white, then greenish-yellow, the 
mouths dingy ochraceous; stem nearly equal, firm, more or less 
reticulated, whitish or pallid; spores oblong-fusiform, brownish- 
ochraceous with a greenish tinge, .0005 to .0006 in. long, .0002 broad. 

Pileus 3 to 6 in. broad; stem 2 to 4 in. long, 4 to 12 lines thick. 

Oak woods. Menands. August. 

The species belongs to the Edules. It is separated from B. eduliis 
by its squamulose pileus. This character and its paler stem also sep- 
arate it from B. sepcwans. The stem is variable in color, length and 
degree of reticulation. 

. Variety aXbipes, Stem whitish, wholly reticulated, the reticulations 
coarser toward the base. 

Variety paUidipes. Stem pallid, slightly scurfy, even or obscurely 
reticulated toward the base. 

Variety tenuipes. Stem elongated, slender. 

Boletus indecisus, n. sp, 

Pileus convex or nearly plane, dry, slightly tomentose, ochraceous- 
brown, often wavy or irregular on the margin, flesh white, unchange- 
able, mild; tubes nearly plane or convex, adnate, small, subrotund, 
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grayish, tinged with flesh color when mature, becoming dingy or 
brownish where wounded; stem minutely scurfy, often irregular or ' 
flexuouB, reticulated at the top, pallid without and within; spores 
oblong, brownish flesh color, .0006 to .0006 in. long, .00016 broad. 

Fileus 3 to 4 in. broad; stem 2 to 4 in. long, 4 to 6 lines thick. 

Oak woods. Menands. August. 

It Ijelongs to the tribe Hyporhodii. It has the general appearance 
of B. modestusy but the tubes are not at all yellow. It differs from 
B. (dviarius in color and in having the stem reticulated at the top, not 
scrupose. Its mild taste will separate it from any form of B, feUeus. 

Boletus albellus, n. sp. 

Pileus convex, soft, glabrous, whitish, flesh white, unchangeable; 
tubes convex, free or nearly so, small, subrotund, whitish, not chang- 
ing color when wounded; stem glabrous or minutely furfuraceous, 
substriate, bulbous or thickened at the base, whitish; spores brownish- 
ochraceous, .00055 to .00065 in. long, .0002 to .00025 broad. 

Pileus 1 to 2 in. broad; stem 1 to 2 in. long, 3 to 6 lines thick. ' 

Woods. Sandlake. August. 

Closely related to B. scaber, of which it may possibly prove to be 

a dwarf form; but it is easily distinguished by its smooth or only 

slightly scurfy stem without any appearance of the colored dot-like 

squamules which are £f constant and characteristic feature of that 

species. , 

Polyporus flavovirens, B and B, 

Ground in woods. Selkirk. August 

Our specimens agree very well with the description of P.JlavomrenSf 
except that they are smaller and the dry plant is not t«ugh and 
fibrous. They are to this extent doubtful. 

Polyporus rimosus, Berh. 

Trunks of locust, Bobinia pseu^acada. Flatbush, L. I. Bev. J, L. 

ZcdyrisJde. 

Polyporus mutans, rt. sp. 

Besupinate rather thick, tough, following the inequalities of the 
wood; pores minute, rotund, short, buff-yellow or cream color, becom- 
ing dingy red or dull incarnate where wounded, the subiculum 
fibrous, changing color like the pores, the whole plant assuming an 
incarnate hue when dried. 

Decaying wood of deciduous trees. Selkirk. August. 

Sometimes a narrow, reflexed obtuse margin of a yellowish-brown 
color is formed. The pores are often oblique. The species appears 
to be quite distinct by reason of its peculiar colors. 
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Polyporus pineui^, n. &p, 

Besupinate, irregular from the inequalities of the matrix, rather 
tender but separable from the matrix, the thin subiculum and margin 
whitish, sometimes tinged Ayith yellow; pores rather large, angular^ 
•^ unequal, two to three lines long, often oblique and lacerated, dingy 
whitish, becoming blackish where bruised or wounded, the whole 
plant becoming blackish or blackish-brown in drying. , 

Wood and bark of pine. Selkirk. August. 

The species is apparently allied to P. obliquus, but the pores can not 
be described as very small, nor has our plant an "erect crested 
margin." It has a distict subiculum on which the pores are formed 
and by reason of which the plant is separable from the matrix. 

Merulius Raveuelii, Berk. 

Bark of prostrate trunks of spruce, Abies nigra. Adirondack- moun- 
tains. July to September. 

This fungus varies in hue from flesh color to dark smoky red or 
brownish-red. The pores are at first shallow with obtuse folds or 
dissepiments, but with age these become thinner and the pores deeper 
so that the plant might easily be taken for a Polyporus. Its pure 
white margin contrasts conspicuously with its dark waxy hymenium. 
The specimens labeled Merulius serpens in Haveners Exsiccati, Vol. 
IV, 9, belong to this species. 

Merulius himantioides, Fr: 

Prostirate trunks of hemlock. Catskill mountains. September. 

The color of the hymenium resembles that of Jf. lacryniaiis, but the 
subiculutt is very different The fungus is soft, tender and mem- 
branous, and by confluence becomes widely effused. The subiculum 
is sometimes studded with drops of a reddish color, and is composed 
in part of branching strings of mycelium. 

Hydi\uin fasciatum, n. sp. 

Pileus thin, coriaceous, nearly plane, umbilicate, blackish-brown, 
adorned with three to seven narrow elevated scabrous, tawny-gray 
concentric zones; aculei short, decurrent, ferruginous-brown; stem 
short, slender, tough, tawny-gray or blackish; spores subglobose, 
rough, .00016 in. broad. 

Pileus 6 to 12 lines broad; stem 4 to 6 lines long. 

Naked ground in woods. Catskill mountains. September. 

The specimens were past maturity when collected, and the colors of 
young plants may vary somewhat from those here given. The species 
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is well marked by the peculiar elevated zones or lines of the pileus. 
The plant is closely gregarious, and sometimes the pilei are confluent. 
The relationship is with H, connaium and H, zonatum, 

Irpez uodulosus, n. sp. 

Besupinate, forming suborbicular patches four to ten inches or 
more in diameter, subseparable; the subiculum thick, tough; the 
hymenium dentate-porous toward the thick definite margin, centrally 
nodulose and prolonged into unequal compressed truncate or laciniate, 
rarely terete acute aculei, whitish, centrally yellowish or pale 
ferruginous. 

Bark of standing trunks of poplar. Gansevoort. July. 

Badulxim pendulum, Fr. 

Dead prostrate trunk of basswood, TUia Americana, Argusville. 
July. / 

This is distinct from our other species by its reflexed pileate form. 

# 

The pileus is whitish and pubescent, or at length nearly smooth. The 
species is quite rara 

Corticium olivaceum, Fr. 

Decayed wood. North Greenbush and Slingerlands. 

• Clavaria albida, n. sp. 

Plants 2 to 4 in. high, whitish ; stem short, thick, generally taper- 
ing downwards, divided above into a few short, thick, much-branched 
ramuli, ultimate branches densely crowded, terminating in a few 
short, blunt teeth ; flesh Arm, dry, whitish, taste tardily acrid^ then 
bitter; spores oblong, pale ochraceous, .0005 to .0006 in. long, .0002 
brOad. 

Ground in thin woods. Menands. August. 

The species has the structure of G. botrytis and G.fiava, but it is readily 
distinguished from these by its uniform whitish color, the tips of the 
branches being concolorous. 

Clavaria deusa, n. 8p. 

Tufts 2 to 4 in. high, nearly as broad, whitish or creamy-yellow, 
branching from the base ; branches very numerous, nearly parallel, 
crowded, terete, somewhat rugose when dry, the tips dentate, con- 
colorous ; spores slightly colored, subelliptical, .0003 to .0004 in. long, 
.0002 to .00034 broad. 

Ground in woods. Selkirk. August. 

Apparently closely allied to C. condensata, but differing decidedly 
in color. 
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Geaster Schaefferi, Vvtt, 

Woods. Catskill mountainB. September. 

The interior stratum of the external peridium is very thick in the 
fresh plant and conceals the short pedicel of the inner peridium, but 
in the dried state this stratum contracts and exposes the pedicel, 
which is about one line long. This character distinguishes the species 
from O. rufescens, 

Geaster vittatus, Kalchb, 

Under pine trees. Catskill mountains. September. 

The thin outer coat of the external peridium cracks in parallel 
lines, causing the laciniae or rays to appear as if striped with white 
longitudinal lines. This character gives name to the species and 
serves to distinguish it from G. saccatiLS to which it is otherwise very 
closely related. 

Sphaeropsis carpinea, Sacc. d: Br, 

Dead twigs of water beech, Carpinus Americana. Menands. May. 

Cercospora Gentiause, n. sp. 

Spots suborbicular, brown ^r reddish-brown, sometimes confluent ; 
hyphae amphigenous, short, subflexuous, slightly colored, .0006 to 
.0012 in. long, growing from minute blackish tubercles ; spores more 
narrow than the hyphne, cylindrical or gradually nerrowed toward one 
end, one to three-septate, colorless, .0012 to .0024 in. long. 

Living leaves of gentian, Gentiana linearis. Number Four, Adiron- 
dack mountains. Julv. 

Obspera Cuciuueris, n. up. 

Tufts loose, subconfluent, whitish or grayish, forming soft, velvety 
patches ; hyphae erect or diverging; spores catenulate, elliptical or 
oblong, colorless, .0004 to .0008 in. long, .00025 to .0003 broad. 

Decaying fruit of muskmelon, Gucumis Melo. Menands. October. 

Sporendouema myophilum, Sacc in lilt. 

Hyphae colorless, simple or branched, densely interwoven and form- 
ing a soft whitish somewhat waxy mass, some of them producing 
chains of globose or broadly-elliptical spores, .00016 to .0003 in. long. 

Inhabiting the bodies of living mice. Binghamton. ff. L. Griffin. 

In the specimen contributed by Mr. Griffis the fungus had brpken 
the skin of the mouse near the eyes, and also on the left shoulder. In 
the latter place the white patch was about six lines broad, and the 
ruptured margin of the skin had in some parts a bloody appearance. 
The mouse was said to be alive when caught, but it is quite probable 
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that the fungus would have killed it in a short time. It would be 
interesting to know if the fungus could be communicated to healthy 
mice in their food or otherwise, but my efforts to obtain a subject on 
which to try the experiment were unsuccessful. 

Zygodesmus violaceofiiscxis, Sacc. 
Boots of beech. Selkirk^ August. 



REMAEKS AND OBSERVATIONS. 
Nympheea odorata, AU. 

A form with very large leaves and flowers, equaling in size those of 

N. tvJberosa, grows in the inlet of Beaver lake. Number Four, Lewis 

county. It has the decided and delightful fragrance of the ordinary 

form. 

Bubus villosusy AU. var. humifusus, T. & O. 

Professor Dudley finds this variety near Ithaca. The variety yhm- 
dosiis is much more plentiful, and from it most of the cultivated varie- 
ties appear to have been derived, if we may judge by the character of 
the fruit offered for sale in the markets. It is less cylindrical, more 
acid and has larger seeds than the fruit of the typical form. I am 
quite confident that the true B. vUlosus would produce a fruit of far 
better quality, if brought under successful cultivation, and it seems 
strange that some of our enterprising nurserymen have not succeeded 
in introducing it into more frequent cultivation. 

Vaccinium Canadense, Kaim, 

A black-fruited variety of this valuable little shrub is plentiful at 
Number Four, Adirondack wilderness. There is also a black-fruited 
variety of F. vacdllans. 

These varieties do not appear to have been designated by name, 
but they correspond to variety nigrum of F. Fennsylvanicum and 
variety atrococcum of F. corynibosum. Thus each of our common 
edible blueberries has its black-fruited variety. These black fruits 
are destitute of the bloom of the ordinary ones, and have a shining 
luster, but are scarcely different in flavor or quality from the ordinary 
blue ones. The black huckleberry, Oaylussacia resinosa, also has its cor- 
responding variety, in which the fruit is jet black and shining. It also 
sometimes differs slightly in shape from the ordinary dull black 

fruit. 

11 
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Scirpus polyphyllus, Vahl, 
GaijL$evoort. July. A Tare species with us, 

Scirpus Torreyi, Olney. 

Beaver lake at the inlet from Beaver dam. July. 
This is a form in which the cluster of spikes is subtended by a 
bract equaling or slightly exceeding it in length. 

Lepiota amianthina, 8cop, 

Specimens sometimes approach L. granulosa in the structure of the 
lamellee which are somewhat emarginate and adnexed, but in all other 
respects they are true L, amianthina. 

Lepiota granulosa, Batsch, var: albida. 

A persistently whitish variety. Pastures. Catskill mountains. 

September. 

Tricholoma ftunidellum, Pk, 

In the Catskill mountains a form of this species occurs which has 
the pileus umbonate and the umbo decidedly brown or smoky brown. 
Sometimes the cuticle is rimose areolate and then the plant imitates 
Lepiota cristata in general appearance. It is moist in wet weather and 
belongs to the tiibe Spongiosa. 

Tricholoma fumosoluteum, Fk. 

Abundant among moss under balsam trees near the summit of 
Wittenberg mountain. The pileus is sometimes spotted thus indica- 
ting a relationship vnth the tribe Guttata, though its real affinities 
are with the Spongiosa. The taste is farinaceous and slightly bitter. 
The flesh is tinged with yellow under the subseparable epidermis. 

Tricholoma Peckii, Howe, 

This rare species occurs in the Catskill mountains. 

Both the pileus and stem are adorned with beautiful tawny or 
tawny-red scales. The lamellsB when old become stained or spotted 
with brown or are discolored or dotted on the edge. The white flesh 
of the pileus has a farinaceous taste, then bitterish. The odor is also 
somewhat farinaceous. The pileus is viscid when moist, and the 
species is allied to T. transmutans and T. albobrunneum. 
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CUtocybe nebularis. 

A csespitose form of the species was observed in the Catskill moun- 
tains. Also a form in which the whole plant is white. This • is the 
common form in these mountains. It has the same shape as the 
typical form, from which it differs only in color. 

CUtocybe laccata, Scop. var. amethystina. 

Specimens of this beautiful variety were found at Menands and at 
Kamer in August. Two forms occur, in both of which the pileus is 
umbilicate and dark violaceous when moist, canescent or greyish 
when dry ; in one the pileus is about one inch broad, convex and 
regular ; in the other it is two to two and a half inches broad, and has 
the margin refiexed and often much lobed and wavy. In this form 
the lamellsB are broad, distant and often ruptured transversely. They 
are also more highly colored than in the typical form. The ordinary 
form has been found growing in circles in grassy places. 

CoUybia lentmoides, Fk. 

A description of this species was published in the Thirty-second 
Report Two varieties have been observed the past season. 

Variety rufipes. Stem even, colored reddish-alutaceous like the 
pileus. This variety closely resembles ordinary forms of CoUybia dry- 
ophila in color, and but for the serrated edge of the lamellsB it might 
easily be taken for that species. Albany Rural cemetery. June. 

Variety j^avic^s. Pileus buff-yellow and striatulate on the margin 
when moist, pale buff when dry ; stems csespitose, hollow, whitish. 

In all the forms the essential characters of the species are the glab- 
rous, hygrophanous pileus, the lamellse with serrated edge and the 
stuffed or hollow stem. 

Collybia rubescentifolia, Pk. 

In the Thirty-ninth Report this species was refen-ed to Tricholoma, 
but subsequent observations indicate that it is a CoUybia. The pileus 
is pretty constantly umbilicate and is hygrophanous, being dingy- 
yellow or smoky-yellow when moist and pale-yellow or buff when dry. 
The change in the color of the lamellae in the dried plant is a marked 
and constant character, and is suggestive of the specific name. The 
species is closely allied to C. hUeoOlivacea B. & C, but no hygrophanous 
character is attributed to that species nor any change in the color of 
the lamellae. Besides, its stem is described as scurfy. 



f 
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Mycena pura, Pers. 

This species is quite variable in color. A form occurs under pine 
trees in the Catskill mountains, in which the whole plant has a purplish 
color, with the lamellae a little paler than the pileus and stem. It is 
darker than the ordinary forms. 

Naucoria Highlandensis, PL 

This was found in the Catskill mountains, growing on buried pieces 
of charcoaL This habitat is the same as that of Flammula carbonaria, 
a species to which our plant is evidently allied, but from which it is 
separated by its white flesh and its adnexed lamellae. 

Stropharia Johnsoniana, Pk. 

A form of this very rare species, which has hitherto been found in 

but one locality, occurd in 'the Catskill mountains. Ii\ it the pileus is 

wholly yellowish and sometimes marked with darker spots, and the 

stem is squamulose below the annulus, with upwardly directed 

squamules. 

Hygrophorus miniatus, Fr. 

This species is very abundant in wet weather in all our woody and 
swampy districts, and is very variable in size anjd somewhat in color. 

Variety siihluteus, Pileus yellow or reddish-yellow, stem and 
lamellae yellow, plant often caespitose. 

Thin woods. Catskill mountains. September. 

Lactarius rufas, Fr. 

Among moss, under balsam trees, near the summit of Wittenberg 
mountain. A small form, but very acrid, and thus distinguishable 
from large forms of L. svbdulcis, 

Lactarius afflnls, Pk. 

This occurred plentifully in the Catskill mountains in September. 
It is readily distinguished from L. insulsics by the characters indicated 
in the Thirty-eighth Report. 

Lactarius scrobiculatus, Fr. 

Fine specimens were found growing under hemlock trees in the 
Catskill mountains. The pileus in some was eight inches broad, pale 
yellow, very viscid, slightly zoned and distinctly bearded on the mar- 
gin with coarse hairs. 
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Bussula sordida, Pk, 

A large form of this species was found growing under hemlock 
trees at Qansevoort. The pileus was four to ei^ht inches broad, at 
first white or whitish, umbilicate or centrally depressed; then more 
or less stained with smoky-brown or blackish hues and subinfundi* 
buliform. The flesh is white and taste mild; the stem is short, one to 
two inches thick, solid, white, and somewhat pruinose; the lamellsB 
are distant, unequal, very brittle, tinged with yellow. Every part of 
the plant turns blackish or violaceous-black where wounded. By this 
character it is distinguished from R. nigricanSy in which the flesh at 
first becomes red where broken. 



salignus, Fk. var. major. 

Pileus six to ten lines broad; lamellae broad, distant, decurrent, the 
interspaces venose; stems often csespitose. 
Bark of willows. Gansevoort. July. 

Marasmius androsaceus, Fr, 

Two forms of this species occur here as in Europe. There the form 
with paler pileus grows on fallen leaves of frondose trees, the one 
with darker or fuscous pileus on leaves of acerose trees. Here the 
form with pale pileus abounds, in wet weather, on fallen leaves of 
spruce trees, and the one with fuscous pileus on fallen pine leaves. 
Often the two forms grow in close proximity to each other, yet, in 
every instance observed, the difference of color corresponds to this 
difference in habitat. 



preeacutus, EUi^, 
Fallen pine leaves. Catskill mountains. September. 

Polyporus ceeruleoporus, PiS;. 

On exposure to the light the blue color gradually fades to a grayish 
hue. Sometimes specimens occur with one-half of the pileus exposed 
and faded, the other half sheltered and retaining its normal grayish- 
blue color. The pores retain the blue color longer than the pileus, 
but the whole plant fades in drying. The flesh of the pileus is white. 

Polyporus vulgaris, Fr. 

A form with vesicular pores, a vertical section of the hymenium being 
porous, was found on poplar at Gansevoort. September. P. obducensy 
F. adustus and F, subacidus have all a similar vesicular form. I am 
satisfied that the ^enus Myriadoporus, which was founded on such 
forms, is not a good one and should be abandoned. 
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Solenia villosa, Fr. var, polyporoidea. 

At first granuliform, then cylindrical, often crowded and forming a 
continuous pure wl^te stratum, appearing like a re^upinate Polyporus, 
the villosity scarcely visible to the naked eye, but perceptible with a 
lens. 

Decayed wood of hemlock. Adirondack mountains. July. 

This differs from the typical form in its crowded mode of growth. 
Is it, therefore, a distiiict species? 

Clavaria stricta, Pers, var. fiunida. 

The whole plant is of a dingy, smoky-brownish hue. Otherwise as 
in the typical form. Catskill mountains. September. 

In the fresh state the specimens appear very unlike the ordinary 
form, but in the dried state they are scarcely to be distinguished. 

Geoglossum microsporum, C, & P. 

A rare species, not observed since its discovery in 1871, till it was 
again found this year in the Catskill mountains. 



(E.) 

FUNGI DESTRUCTIVE TO WOOD. 

Note. — P. H. Dudley, C. E., has investigated the action of cei-tain 

fungi upon railroad ties and wooden structures. At my request he 

has communicated to me some of the results of his investigations. 

These results' are of such great practical and economic importance, 

that. with his permission, I have added to this report a copy of his 

communication. 

66^ Pine Street, New York, December 5, 1887. 

Prof. Charles H. Peck, State Botanist: 

My Dear Sir. — The well established fact that the decay of all 
timber, under ordinary usages, is due to the growth of many species 
of fungi, gives to your long and patient work, in collecting, identify- 
ing and calling attention to different species, a value and bearing 
of practical importance hardly expected a few years since. The 
enormous annual consumption of timber by railroad companies, ship- 
builders, architects, manufacturers and farmers, in conjunction with 
the decreasing supply and increasing cost, gives value to any knowl- 
edge which will help check any unnecessary decay of timber. 

The experience gained from the failures of many of the expensive 
efforts to preserve timber has shown that specific knowledge of the 
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habitats and growth of definite species of fungi is required to best 
adapt the means to accomplish the desired work. Now that knowl- 
edge of the habitats of species of fungi has been acquired, simple 
and effective preventiYe measures suitable for many cases, without 
treatment, can at once be put into practice. 

The study of the decay of timber used for construction is rendered 
very difficult in most cases, from the fact that the entire strujcture of 
the wood may be destroyed by the growth of the mycelium, or its 
fermentative process, of the fungus without fructification taking place. 
This is especially true of railroad ties and bridge timbers. So little 
is seen in proportion to the destruction accomplished, it is due to this 
feature more than to any other, that the true function of the fungi on 
wood is not more generally understood by users and consumers of 
timber. It is not strange the idea is so prevalent that fungi are the 
accompaniments, instead of the cause of the decay of wood. A 
growth of mycelium, nearly similar to that shown in Fig. II, * of a 
fungus on the under side of a plank, as in station platforms or 
betw^n boards when piled in close contact, has not been sufficient 
in most cases to call attention to the injury, if not the destruction of 
the plank or timber upon which it is growing. " 

Fig. II shows the mycelium of Folyporus radula, Fr. growing on 
the under side of a plank from a station platform. After the myce- 
lium has run over the wood in a dense mass, then, by means of the 
fluids it generates — some of them having an acid reaction — the fibers 
or wood cells are softened and penetrated by the mycelium, and in 
this way the process of disorganization is carried on. 

This causes the wood to shrink^ crack, and finally fall to pieces. 

The mycelium of many other species of the higher Fungi differs 
from this to some extent, but the final effect of its growth on and 
through the wood is to destroy it. Besides the visible mycelium there 
are many other growths and ferments, invisible tA the eye, which 
cause a rapid internal decay of large unseasoned painted blocks, such 
as truck bolsters, transoms, buffers, dock timbers, and end sills to cars. 

In warm and damp weather it is not uncommon for such growths to 
0(}cur upon timber when piled in close contact, according to the species 
of wood and fungi, in three to eight weeks. In this vicinity the tim- 
ber on which such growths have started may not be considered suf- 
ficiently injured for construction — to be rejected. If it is thoroughly 
 ■»  I ... . 

•Figures I, II and III are from my paper entitled "Woods and Their 
Destructive Fungi," in the Popular Science Monthly, August and Sep- 
tember for 1886, and are used by permission of the editor. Prof. W. J. 
Youmans. P. H. D. 
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dried or seasoned before use, the decay commenced is checked and 
will not revive until the wood again becomes moist from external 
causes. On the contrary, if such wood is put into structures while 
damp and unseasoned, then painted or confined where the moisture is 
retained, the decay will continue, the rapidity depending upon tlie 
continued amount of dam^t and warm weather or equivalent con- 
ditions. This is commonly and erroneously called " dry rot." Decay 
of dry wood can not take place without moisture. 

It is well established by numerous proofs that seasoned woods last 
in all conditions of service where it is unfavorable for the growth, 
of fungi, and decay in all conditions where they can grow, unless the 
timber is judiciously treated. The propagation of fungi upon timber 
may be either by germination of spores, which are thrown off by 
thousands when in fructification and disseminated by the air, or by 
revival of mycelium already on or in the wood. 

Besides the ever-presenf spores of a fungus or its mycelium in 
timber, three essential conditions in combination are necessary for the 
decay of wood, or in other words, the growth of a fungus. 

First, Moisture, either external or internal. 

Second, A temperature between 40° and 120° Fahr., 75° to 90° 
being the most favorable for the maximum growth of fungi. 

Third, A small amount of air, still or nearly quiet i*ree circula- 
tion or winds check the growth of mycelium when in direct contact 
with it. 

When wood must be exposed to these three conditions, sooner or 
later, according to its structure and cell contents, fungi grow and 
destroy it as a result of a natural law of their growth. Therefore, to 
protect seasoned wood from decay, the combination mentioned must 
be prevented from taking place by rejecting either one of the three 
elements; or, if that is impossible, an antiseptic or preservative must 
be used to prevent the growth of any fungi. This brief statement 
comprehends, both theoretically and practically, what is necessary to 
be done to preserve timber structures from decay, but to reduce the 
principles to practice, so as to meet all conditions of service which 
may occur, requires a knowledge of the structure of the particular 
wood, its cell contents, size of stick to be used and care in seasoning. 
Also a knowledge of the special fungus or fungi attacking the species 
of wood, and the value and proper use of preservatives and 
antiseptics. 

Species of fungi which I have found upon specific woods when used as 
railroad ties or in bridges. 

The fungi peculiar to white oak, Quercus alba, L., are Polyporus 
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appiaTiaJbJLSf Pr. ; P. versicohyr, Fr. ; P. pergamenus, Fr. ; Dcedalea unicolor, 
Fr. ; -D. quercina^ Pers., and Lenzites vialis, Pk. 

Polyporus applanatus attacks the heart wood of the white oak tie 
and is very destructive, and requires a moderate amount of air and 
moisture for its growth. The characteristic decay of these ties is 
from the under to the upper side, and is most rapid in stone ballast, 
or a coarse ballast which retains a little moisture and permits access 
of air. In a ballast containing considerable loam, which checks the 
circulation of air, and in wet cuts, the growth of the mycelium is 
retarded and the durability of the ties increased. In porous ballast, 
unless wet, the deeper the white oak ties are imbedded the better are 
the conditions of the growth of the fungi and the more rapid the 
decay of the ties. On the contrary, only imbedding the ties sufficient 
for the stability of the track increases the service of the ties by 
retarding the rapidity of the upward gi'owth of the mycelium. 

Polyporus versicolor attacks the sap wood of white oak ties and 
posts, and to a limited extent the heart wood. 

Polyporits pergamenus attacks those ties from which the bark has not 
been removed. 

Doedalea unicolor, D. quercina and Lenzites vialis have been found on 
ties laid on railroad bridges. 

The structure of the white oak is s6 firm and dense that it readily 
sustains the heaviest traffic and it is quite difficult to impregnate the 
internal cells of the ties. Unless a process has been used which would 
sterilize the spores lodged in the wood or possible traces of mycelium, 
the exterior treatment on the unseasoned wood prevents the escape 
of the internal moisture, the same as a coat of paint. This will hasten 
decay, for it furnishes the requisite conditions for fermentations and 
internal growth of mycelium. 

The fungi attacking ties of the chestnut, Gastanea vulgaris, variety 
Americana, A. D. C. {Gastanea vesca, L., variety Americana, Mx.), are 
PolyjHyrus stUphureus, Fr. ; P. spumeus, Fr. ? ; P. hirsutus, Fr. ; P. versi- 
color, Fr.; P. pergamenus, Fr.; Agaricus Americanus, Pk. and A. sub- 
laterUius, Schseff. 

Polyporus sulphureus is also very destructive to telegraph poles and 
large posts, attacking them near the ground line. 

The chestnut contains naturally a stronger antiseptic than the 
white oftk and resists, in contact with the soil, the growth of the 
fungi until the antiseptic is destroyed by the air, or contact with 
the rails and spikes. The decay of the chestnut tie is from the 
top downwards; therefore the deej^er the tie is imbedded 
the longer the body lasts. The full advantage of this is lost in 
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some degree from the decay which takes place aronnd the spikes and 
under the rails, from the fact that the iron in contact with this 
wpod neutralizes its natural antiseptic. The ends and centers of 
chestnut ties are sound after the rails have cut into the wood enough 
to necessitate their removal The opinion is^ quite prevalent that they 
do not d«cay, but are mostly destroyed by mechanical abrasion ; which 
is not the fact, for the microscope reveals the truth, the presence of 
the mycelium of a fungus and its destructive work on the wood fibers 
as an important reason of their rapid abrasion. 

The chestnut is lighter than the white oak and many of the wood 
fibers much coarser, which enables it to be impregnated with an anti- 
septic quite readily. The large ducts of the two woods are about 
the same size. The medullary rays of the chestnut are fewer than 
of the white oak, and it is, therefore, more easily indented as a tie. 

The fungus which principally attacks the white cedar, Chamcecyparis 
sphceroidea, Spach., is Agariciis cavipanella, Batsch. It even attacks the 
growing tree, and in most cases its* mycelium is found in the ties 
when cut. The tree is a very slow grower and, as the lower limbs 
become shaded, they die and are attacked by their speciaj fungus, and 
this communicates with the upright cells of the tree. It takes from 
ten to twenty years before the limbs break off and the wound or orifice 
is closed by the growing wood. As long as air has access to the 
mycelium it slowly grows and destroys the wood above and below the 
wound, the decay spreadiug laterally very slowly, owing to the small 
medullary rays and the preservativos they contain. As soon as the 
orifice is closed, shutting off the air supply, the decay for the tilne 
is nearly if not entirely checked. When the trees are cut for ties it 
is not uncommon to find one or more decayed spots, from one-half to 
an inch in diameter, extending nearly the entire length of the tie. 

The durability of the wood is so great that such ties are not 
rejected as long as there is sufficient sound wood for spiking. This 
wood contains a natural preservative and is very durable in contact 
with the soil, but its structure is too light and delicate to long with- 
stand the heavy traffic of trunk lines, though from its durability it is 
valuable for those oi moderate traffic. 

The fungi which destroy ties made of Tamarack, Larue Americana, 
Mx., are Polyportis jyinicola, Fr. and Trametea Pint, Fr. 

The fruit of the former always shows traces of phosphoric acid. 

This wood is heavier than white cedar, the w^ood cells being larger, 
with thicker walls. It is also much stronger because the cells in the 
annual layer formed in the autumn are nearly solid and in sufficient 
number to resist indentation or cutting of the ties by the rails under 
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heavy traffic It is a wood which can be easily treated bo ae to reeiat 
the attacks of fungi, and such ties have lasted over thirty (30) years 
in actual service. 

The fungi attacking the hemlock, Tsuga Canadeims, Carr., are 
numerous. The foUovring is a list so far as observed: 

Agaricus meUeus, VahL Polyjxrrus luddux, Fr. 

A. campanelia. -Batsch. P. benzoinus, Fr. ' 

A. porrigens, Pers. P. eftileucus, Fr. 

A. succosua, Pk. P. VaiilanHi, Fr. 

A. Tugosodiacus, Pk. P. sybacidus, Pk. 

A. epipterygivx. Scop. P. ■meduUa-pania, Fr. 

PaxiUus airoU/menioKiia, Fr.  P. pinicola, Fr. 

Lenziies sepiaria, Fr. P. afnelinus, Fr. 

Slereum raditUum, Pk. P. boretdis, Fr. 

This wood does not contain any natural antiseptic or preservative, 
and ia readily attacked hy a host of fungi, and decays very qiiickly. 
It is heavier than white cedar, but lighter than the tamarack, and, 
when well preserved by metallic antiseptics, makes a valuable tie. 

The fungi destroying the wood of yellow pine, Fmutp<duetrvs, Mill., 
are Lentiniut lepideug, Fr. See Fig. L 
i^hceria pUifera, Fr. See Fig. IIL 
Trametes Piny Fr., and Mendius lacrymans, Fr. 
The first is the most destmctive to ties in this vicinity, the decay 
being most rapid on 
the bottom and 
extending upwards. 
In porous ballast the 

1 deeper the ties are 

imbedded the shorter 
the duration of Ber- 
vice, ao far as decay 
I is concerned. The 
mycelium requires 
considerable moist- 
ure for its growth 
Fid. I. Laotinue lepldeas, Fr. on Yellow nne. and some air. A bal- 

ShowlDK the f mil of thehiQKun on, nad the myeeliuin In. laat wliich nrevents a 
the wood. The sizeot the fruit vuriea Irora au lucb to . '^. 

eiRbtiaetiee in diameter. free circulation of the 

latter checks its growth. The sun and wind check its growth and 
oftentimes a tie which looks sound upon the surface will be so badly 
decayed underneath that its removal from the track will be necessary. 
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The mycelium of this fungus is usually pure white, and is not 
killed by freeziug in the wood. In bridges it is very destructive. 

Trameles Pini is also found upon ties of this wood, but ia confined to 
the portions above ground. It will grow and fruit with lees moisture 
than Lentinua lepideus, but as far as observed, its rapidity of destruc- 
tion is not so great. 

The fungus shown in Fig. Ill appears on the sap-wood of yellow^ 

pine, giving it a dark, dingj' appearance, and if 

the dampness continues fermentations are eet up, 

destroying the wood. 

X Sphcuria Pilifera attacks the sap-wood, discolors 

I and quickly destroys this portion of the wood 

Piii.^. Sphfprinpiii- uider favorable conditions for its growth. The 

dl^eterB""*"'"^ "'*' resinouB matter in yellow pine does not protect it 

in out-door situations, from attacks of the fungi mentioned. 

The heart wood of yellow pine is so dense and firm that it is not 
readily penetrated by antiseptics. The same remarks in regard to 
imbedding white oak ties apply to this wood. In buildings, yellow 
pine is attacked by Meridius iacrymans, Fr., where it ia warm and damp 
and the air stagnant. 

White pine, Pinus Sirdyus, L., when used in bridges and trestles, ia 
attacked by Lenlinus lepideus, Fr., Agarwus meUeuH Yaiil, PolypoT-us 
Vaiilanlii Fr. and, in. warm inclosures, Merulius lacrymans Fr. Both 
the latter are very destriictive. 

There are many other woods whose structure is well adapted to 
their use as railroad tie;*, but wliich are so quickly destroyed by fungi 
as to be of no value unless judiciously treated. These are the beech, 
birches, elms and maples. 

The above will be sufticient to call attention to the practical impor- 
tance of a study of the fungi, in an economic sense as applied to the 
decay of wood. * 

The following simple but effective meanures for the preservation of 
wood can at once be put in practice : 

Timber, ties and boards should be seasoned before using, except 
when submerged. Green wood, according to the sj>ecies, contains from 
twenty-five to forty-eight per cent of its weight of sap or n\oisture, 
and fully one-half these amounts must be removed to prevent decay 
in lumber painted on one side, or large sticks of timber painted on 
all sides, as buffers and car sills, trnusoms, truck bolsters and 
timbers. 

All lumber and timber should be piled so there can be a free circu- 
lation of air around and between each board or stick. Stringers, six 
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to ten inches thick, should first be laid down, and the lumber piled on 
them in tiers, witli narrow sticks between each board at the ends and 
centers. Orass and weeds should not be allowed to grow near the 
piles of lumber, impeding the circulation of air under tbem. 

Large timber should be seasoned under sheds and not exposed to 
the rays of the sun, as the latter dries an exterior portion so rapidly 
that it prevents the proper escape of moisture from the outside, and 
internal decay is liable to occur. 

If timber, ties or boards are piled in close contact, and remain so 
for any length of time, dampness will revive and start the growth of 
mycelium. It is not uncommon to see large sticks of timber, 
especially for freight cars, taken into the shops partially covered by 
mycelium, dressed, framed, put into cars and then painted, thus com- 
pleting the essential condition for slow but certain decay. Such wood 
has only one-fourth to one-third the life of seasoned wood. 

Boards, especially those used for sheathing freight cars, when piled 
in close contact, in 
Bummer, are attacked 
iu a short time by 
fungi, which discolor 
the wood by filling the 
cells with growths, 
often similar to those 
shown in Fig. IV. 

The species of fungi 
which discolor the sap- 
wood and then set up 
fermentations are ex- 
ceedingly numerous 
and grow with great 
rapidity. Some of the 
forms found in white 
pine are spheres re- 
sembling those shown 
in Fig. IV. 

This wood, on being 
dried, will remain dis- 

i„ .,7 » .. ^ J. . V , . colored, but the sea- 

FiK- Iv. MoicDiaed INI dliimetdrti, Hhonine ruDRun ti i i i 

KrowtbsdtsvoloriuK tliu Bup-wood ot wblte pine. soniug Will check the 

decay. Such boards, when put into cars and paiuted, quickly decay 

when moisture reaches the unpainted surface. This class of decay is 
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not confined to cars and railroad structures, but exists also in build- 
ings, wharves and docks, where timber forms the major part. 

The reasons for the first steps in checking the present unnecessary 
decay of timber must be first understood before we can derive full 
benefits of more expensive and complex treatment of timber. 

Yours truly. 

^ P. H. DUDLEY. 
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compressum 25 
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album 26 

AUenli 24 
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iEciDiuM myricatum 23, 60 

Nesaero 27, 104 

(Enotheree 23, 60 

Orobi 23, 59 

Osmorrhizae 24, 92 

' pedatatum 34, 46 

Penstemonis 24, 92 

Podophylli 23, 59 

• pustulatum 23, 60 

pyrolatum 30, 76 

guadrifldum 23, 59 

Ranunculacearum 24, 92 

Ranunculi 23, 59 

Sambuci 22, 93 

Saniculffi 80, 54 

tenue 24, 92. 25, 109 

Thalictri 24, 92 

Urticjp 24, 92 

Uvulariro 26, 78 

Violro •. . . 23, 59 

^GERiTA Candida 29, 51 

il^lTHALiUM ferruginicola ... 26, 73 

geophilum 28, 64 

septicum 22, 89 

Agaricus abortivus 24, 66 

absoondens 31, 32 

abundans 29, 38 . 

acericola 25, 77 

acicula 27, 94 

acutesciuamosus 23, 71 

adiposus 23, 90 

Adirondackensis 23, 77 

admirabilis 24, 64, 28, 85 

aggericola .• 24, 67 

albissimus 26, 53 

alhocronulatus 25, 77 

alboflavidus 23, 75 

albogriseus 31, 33 

alboides 32, 25 

albus 35, 131 

alluviinus 36, 131 

alnicola 35, 132 

Americanus, 23,71,25,108, 32, 54 

angustipes 30, 40 

anisarius 32, 26 
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Agabigus apertus 80, 38 

applicatus 22, 78 

aquatiljs 32, 29 

areDulinus , 30, 42 

ArtemisioB 32, 29 

arvensls 22, 78, 81, 54 

ascophorua 24, 68 

aaprellus 24, 66 

atomatoides 29, 11 

atomatus 23, 102 

atratoides 29, 41 

Atrides 38, 86 

atroalboides 27, 93 

ata'oceeruleus 22, 77 

Austinii 28, 48 

autumnalis 23, 92 

bellulus 26, 58 

bombycinus 33, 19 

brumalis 23, 78 

byssisedus 26, 56 

ceBsariuS 23, 68, 32, 54 

cflBrulipes ' 38, 89 

calathus 24, 61 

calliBtus 26, 59, 32, 55 

campanella, 22, 77, 23, 85, 24, 102 

27, 114 

campanulatus 23, 102 

campestris, 22, 78, 23, 97, 25, 109 

camptx)pu9 31, 35 

canaicans 33, 18 

Candolleanus 30, 41 

carbonarlus 32, 29 

carnosior 23, 76 

CecilisB 23, 70 

cepeestipes 27, #2 

cerasinus 26, 57 

cernuus 23, 100 

cervinus 23, 87 

chimonophilus 27, 96 

chrysenteroides 24, 60 

chryseus 23, 85 

chrysophyllus 31, 32 

cirrhatus 23, 80 

citrinellus 29, 39 

Clintonianus 24. 67 

clusilis 24, 62 

clypeatus 22, 79 

clypeolaris 23, 72, 38. 84 

collariatus 23, 82 

coloreus 26, 54 

Colvini 28, 40 

cornatelluB 38, 87 

comosus 38, 86 

compressipes 33, 18 

oonfluens 33, 19 

conicus 24, 66 

conigenoides 30, 39 

conigenus 26, T^ 

connexus 26, 53 

oonstans .^ 27, 93 

contrarius .* 30*, 41 

coprinoides 26, 59, 29, 66 

oorticola 23, 84, 32, 55 

cremoraceus 32, 26 

cretaoeus 22, 78 
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Agaric US crlstatellus 31, 31 

crlstatus 22, 76, 23, 72 

Curtisii 22, 78 

curvipes 33, 19 

curvomarginatus 23, 92 

cuspidatus 24, 64 

cyaneus 26, 55 

dealbatus 32, 26 

debilis 25. 76 

decorosus 25, 73 

delectabilis 27, 93 

delicatellus 30, 39 

delicatulus 24, 66 

detersibilis 28, 49, 30, - 70 

dirainutivus 26, 59 

discolor 25, 78 

discomorbidus 26, 58 

discopus 38, 85 

disseminatus 23, 103 

dltopus 23, 78 

dorsalis 24, 69 

dryophilus 23, 79 

dysthales 32, 28 

echiniijes 26, 55 

ectypoides 24, 61 

eiongatipes 29, 40 

epicnysium 32, 27 

epimyces 35, 133 

epipterygius 22, 77, 23, 83 

epixanthus 22, 78 

ec^uestris 24, 60 

erinaceellus 30, 70 

outheloides 32, 29 

excedens 24, 68 

oximius 24, 70 

expansus 26, 58 

fullax 25, 74 

familia 23, 79 

farinosiis 23, 70 

fastibilis 35, 132 

felinus 26, 50 

fibula 23,86, 26, 90 

fibuloides 24, 63, 27, 114 

flmicola 23, 101 

flammans 24, 67 

flavescens 26, 51 

flavidellus 30. 38 

tlavidus 32, 29 

rtocculosus 23, 96 

foliomarginatiis 26, 56 

fnigilior 27, 95 

f ragrans 24, 61 

Friesii 26, 49 

Fnistianus 33, 18 

f ulvotomentosiis 26, 57 

fiilvus 23, 92 

f umescens 31, 32 

f umidellus 26, 52 

fiimosoluteus 27, 92 

fuscodiscus 27, 95 

fuscofollus 26, 56 

fusoosquameus 26, i 50 

gaiericulatus 22,77, 23,81, 26, 90 

galopus 27, 94 

geminellus 26, 58 
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BEPOBT. 

Agaricus geophyllus, 23, 96, 26 

Gerardianus 26 

gracilis 23 

gracillimus 25 

graciloides 30 

granulans 26 

granulosus 23, 72, 24 

Grayanus 24! 

Greigensis 24 

friseoscabrosus 26 

eematopus 24, 63, 31 

heerens 35 

Hallianus 23 

haustellaris 24 

hebeloma 26 

herbarum 26 

heteroclitus 24 

hiascens 25 

hiemalis 38 

Highlandensis :. 24 

hirtosquamulosus 25 

Hoffmani 24 

hordus 25, 73, 32 

Hornemanni 23 

Howeanus 26 

hygrophoroides 32 

hymenocephalus 31 

hypnorum 23 

illioitus 23 

illinitus 25 

illudens 23 

immaculatus 38 

impolitoides 32 

incertus 29 

indecens 30 

infellx 32 

infidus 27 

inf undibulif ormis 23 

iris 33 

Johnsonianus 23, 98, 30 

iubatus 38 

laccatus 22, 77, 23, 77, 31 

lacenis 23 

lacunosus 25 

lacrymabundus 30 

lateritius : 23 

laterarius 26 

latifolius 23 

Leaianus 24 

lenticeps 31 

lentinoides 32 

leoninus 23 

leptolomus 32 

leptophyllus 24 

leucocophalus 26 

lignicola 23 

liiacinifolius . . 29 

lilacinus 24, 63, 29 

limicola 24 

limoneilus 31 

limonium 26 

limophilus 30 

longistriatus 30 

luteofolius 27 

luteopallens 32 
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Agaricus maoulosus/ 26, 63 

madeodiscus 38, 88 

magnivelaris 29, 66 

mappa 22, 76 

maritimoides 38, 87 

marmoreus 24, 61 

melleus 22, 76, 23, 73, 24, 102 

metachrous 23, 78 

metuleesporus 36, 131 

micropus 31, 33 

minutulus 25, 75 

miratus 26^ 55 

modestus 32, 29 

mollis 24, 69 

montanus r. . . 27, 94 

multipunctus 25, 73 

muricatus 32, 28 

muscarius 23, 68, 24, 102 

mutatus 24, 69 

myriadophylli|s 25, 75 

nanus 23, 87 

naucinoides 29, 66 

naucinus 23, 72, 29, 66 

nebularis 22, 77, 23, 76 

nephrodes 26, 57 

niger 26, 54 

nitidijpes 35, 133 

nodulosporus 32, 28 

Noveboracensis 23, 89 

oblitus 26, 50 

ochropurpureus.. 22,77, 25, 108 

oculus 23, 84 

odoratus 24, 70 

odorifer 30, 39 

odorus 32, 26 

olivarius 25, 76 

orcella 22, 79 . 

ornellus 34, 42 

ostreatus 22, 77 

ovalis 23, 94 

pallidomarginatus 25, 78 

paiudinellus 31, 34 

paluster 23, 82 

papilionaceus 23, 101 

pascuus 35, 132 

parvifructus 38, 88 

patuloides 32, 25 

pelianthinus 25, 75 

peltigerinus 30, 38 

perplexus 23, 99 

personatus 22, 76, 23, 75 

petaloides 22, 76 

phalloides 23, 69 

phyllogenus 26, 60 

pinophilus 31, 32 

placomyces 29, 40 

plicateUus 29, 66 

poculum 23, 77 

polychrous 22, 78, 23, 91 

polytrichophilus 30, 42 

ponderosus 26, 50, 29, 66 

porrigens 24, 64 

prtEfoliatus 32, 55 

prsBlongus 23, 81 

procerus 22, 76, 23, 71 
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Agarictts pruinatipes 29, 

prunulus 22, 78, 23, 

pterigenus 25, 

pubesoentipes 29, 

pulcherrimus 23, 

purpiireofuscus 38, 

purus 23, 

pusillomyces 28, 

putrigenus *^5, 

pyxidatus 24, 

radicatellus 31, 

radicatus. . .22, 77, 23, 79, 31, 

retirugis 23, 

rhacodes v 22, 

rhagadiosiis 33, 

Rhododeudri 27, 

rhodocylix 31, 

rhodopolius 23, 

rimosus 23, 

liodmani 36, 

roridus 25, 

rosellus 27, 
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rubicundus 26, 
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rutilans 25, 

saccharinophilus 25, 
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sapidus 29, 

sapineus 32, 
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scabrosus 24, 
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8cabriu8culus 23, 

Schumaoheri 24, 

scorpioides 23, 

scyimoides 38, 

semicaptus 22, 
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sericeilus 24, 
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silvaticus 25, 59, 28, 
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sphagnorum 22, 79, 23, 
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Agaricus spinulif er 24, 62 

spretus 32, 24 

squalidellus 29, 40 

squamosus 25, 78 

squarrosoides 31, 33 

squarrosus 24, 67 

steliatosporus 26, 57 

stellatus 35, 131 

stereorarius , %i, 98 

sterilomarginatus 25, 77 

stipitarius 23, 80 

stnatifolius 30, 37 

striatulus 30, 39 

strictior 28, 88, 27, 114 

strobiliformis 33, 18 

stylobates 29, 39 
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subexilis •. 38, 57 

subhirtus 32, 25 

subincarnatus 23, 83 

sublateritius 22, 78 

subochraceiis 23, 95 

subzonalis 26, 54 

suc^cosus 25, 74 

sulcatipes 35, 132 
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teiuuophyllus 23, 90 

tener 23, 94 

teneroldes 29, 39 

tenerrimus 28, 48 

terni3olenB 38, 84 

terreus 23, 74 

thujinus 26, 52 

tiiiopiiiius 35, 133 

tintinabulum 24, 63 

tomentosulus 32, 27 

tranamutans 29, 38 

trecliisporus 32, 28 

tremulus 29, 38 

Trentonensis 24, 60 

trullisatus 33, 19 

tnincicola 26, 64 

tiiberosus 23, 80 

ulmarius 24, 64 

umbelliferus 23, 85 

umbonatescens 30, 41 

umboninotus 38, 87 

umbrosus 32, 28 

unduiatelius 31, 32 

unitinctus 38, 86 
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vaginatus 23, 69 

variabilis 24, 69 

variegatus 23, 74 

veiutinus 23, 99 

velutipes 22, 77, 23, 79 

vennifluus 31, 34 

vernalis 23, 91 

vernus 23, 69 

versutus 30, 70 

vexans 38, 85 

viloscens 33, 19 

villosus 38, 86 

viroscens 25, 74, 33, 96 
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AoABious viriditinctus 33, 36 

volvatus 24, 59 

vulgaris 23, 83 

Watsoni 28, 48 

Agbimonia parviflora 36, 37 

Agrostis scabra 34, 56 

Ahnfeldtia plieata 22, 73 

AiRA cu3Spitosa 38, 108 

Alectoria jubata 22, 59 

Allaria omcinale 32, 24 

Allium Canadense 28, 8-1 

Alnus glutinosus 33, 18 

Alternaria tenuis 35, 139 

chartarum 33, 28 

Alyssum calycinuin. .23, 133, 36, 36 

Amanita 33, 38 

nivalis 33, 48 

strangulatus 33, 48 

Amaranths spinosus 28, 83 

blitoides 36, 35 

Amauroch.i:te atra 30, 50 

Amblyodon dealbatus 22, 57 

Amelanchier Canadensis. . . 28, 83 

Amorpha fruticosa 22, 53 

Amphoridium Peckii 22, 57 

Andropogon Virginicus 26, 89 

Anethum foenioulurfi 23, 131 

Angioridium sinuosum 26, 75 

Anodus Doniauus 22, 56 

Aplectrum hyemale 36, 39 

Appendicular! A entomo- 

phila 38, 96 

Aralia hispida 38, 107 

nudicaulis 38, 107 

quinquefolia 23, 134 

Arceuthobium pusillum ... 25, 69 

28, 83, 27, 112, 29, 65 

Arcybia cinerea 22, 89 

digitata 23, 53 

globosa 25, 84 

incaruata 25, 84 

macrospora 34, 43 

nutans 26, 76 

pomiforinis 31, 42 

punicea 24, 84 

Aregma mucronatum, 23, 55, 24, 103 

obtusatum 24, 90 

speciosuni 22, 91, 24, 103 

ARIH.EMA triphyllum 28, 84 

Artemisia Canadensis 34, 54 

Arthonia astroidea 24, 58 

lecideella 23, 51, 21, 58 

polyrnorpha 31, 31 

spectabilis 25, 72 

AscoBOLua ciliatus 29, 56 

conglomeratus 22, 95 

crenulatus 30, 62 

furf uraceus 29, 56 

pilosa 27, 107 

viridis 30, 62 

Ascch^hyta Cassandne 38, 94 

colorata 38, 94 

AscoMYCES deformans 35, 143 

AftcoPHORA mucedo 25, 94 

AscospoRA Podophylli 23, 65 
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Aspergillus clavellus 34, 49 

glaucus 26, 79 

flavus 31, 45 

f uliginosus 26, 79 

phieocephalus 34, 49 

AspEROcoc!cus echinatus .22, 70 

AspiDiUM aculeatum, 24, .101, 26, 89 

25, 107, 31. 53 

cristatum 31, 53 

fragrans 23, 50, 34, 57 

Noveboraoenso 28, 84 

spinulosum 31, 53, 32, 54 

Akplenium Bradleyi. . 33, 18, 36, 40 

ebeneum 22, 104 

ebenoides 36, 36 

montanura 26, 48 

AuLOGRAPHiUM subconfluens 28, 70 

Azalea viseosa 29, 65 

AzoLLA Caroliniana . . 28, 85, 36, 40 

Aster acuniinatus 34, 54 

amethystinus 28, 47 

corymbosus 34, 54 

ericoidoB .• 32, 53 

longifolius 34, 54 

macrophyllus 32, 53 

nemoralis 32, 24 

NovavAngIia3 32, 53 

Tradescaiiti 34, 54 

AsTERiNA Gaultheria^. 22, 101 

nuda 38, 102 

AsTEROMA Ros«» 28, 58 

A STEROPHORA Peziza> 35, 142 

AsTEUOSPORiuM betullnum . . 33, 26 

Atra(tium tlamraeum 25, 92 

Atriplex hastata. 31, 52 

patula 30, 68 

Bactriuium EUisii 31, 58 

tlavum 26, 77, 31, 58 

Badhamia afflnis 31, 41 

hyalina 29, 46 

magna 31, 57 

B.EGMY('ES a^.ruginosus 22, 66 

byssoides 27, 92 

ericetorum 22, 66 

Barbula f allax 22, 105 

recurvifolia 28, 47 

Batrachospermum monili- 

forme 22, 76 

BiATORA atropurpurea 22, 65 

ehlorantha 22, 65 

decolorans 25, 72 

oxigua 24, 58 

hypnophila 23, 51 

lucida 24, 58 

milliaria 27, 92 

rivulosa 26, 49 

rubella 22, 66, 24, 102 

rufonigra 22, 65 

russula 25, 72 

sanf^uineoatra 22, 65 

nliginosa 28, 47 

vernalis 22, 66 

viridesoens 22, 65 

Blastesis tridens 28, 58 

BoLBiTius no bills 24, 71 
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Boletus afQnis 25, 81, 32 

albus 23, 130, 32 

ampiipojus 96 

aunporus 23 

badlus 29 

bicolor 24 

bovinus 22 

brevipes 38 

oastaneus 25 

chromapes 28 

chrysenteron 26 

Clintonianus 23, 128, 30 

collinitus 23 

oyanescens 23 

edulis 23,131, 24 

Elbeasis 23 

elegans 22 

felleus 22, 81, 23 

flavidus 23 

Frostii 33 

gracilis 24, 78, 38 

granulatus 22 

griseus 29 

luteus 23 

modestus 25, 81, 32 

nigrellus 29 

ornatipes 29 

pallidas 26 

paluster 23 

parasiticus 29 

Peckii 29 

pictus 23, 128, 26 

piperatiis 26 

punctipes : . 32 

Kavenelii 29 

retipes 23,132, 29 

robustus 28 

Eoxaoee 32 

rubinellus 32 

Russelli 29 

Satanus 31 

scaber. ... 22, 81, 23, 130, 38 

sensibilis 32 

separans 25 

sistotrema 23 

spectabilis 23, 128, 32 

subtomentosus . . 23, 131, 32 

sulphurous 38 

strobilaceus 23 

vermiculosus 23 

versipellis 38 

visoosus 30, 44, 38 

BoTBYCHiA rivularis 22 

BoxBYCHiUM lancelolatum . . 24 

28 85 31 

lunaria 27, 90, 31 ', 53*, 33 

matricariaBfolium, 27, 90, 29 

36 
simplex. . . 25, 1J8; 26, 89, 31 

32, 54, 36 

ternatum 32 

BoTRYOspoRiuM pulchrum ... 31 

BoTRYTis ceratioides 35 

viticola 23 

BoviBTA cyathif ormis 22 
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BoviSTA pila 30 

plumbea 22 

Brasenia peltata 28 

Bromus tectorum 28, 47, 31 

35 

Bruchia flexuosa 23 

Bbyopsis plumosa 22 

Bryum elongatum 32 

BuELLiA alboatra .'. 24 

geographica 23 

lactea 22 

myriocarpa 22 

parasema 22 

petraea 22 

turgescens 26 

Bulgaria bicolor 32 

deligata 32 

inquinans 22 

purpurea 29 

rufa 23 

sarcoides 22 

Calamaghostis Oang^ensis, 22 

Pickeringii 23 

Calamintha acinus 36 

Calendula ofQcinalis 22 

Oaliciopsis pinea 33 

Calicium brunneolum 31 

Curtisii 23 

curtum 31 

subtile 23 

Callithamnion America- 

num 22 

Baileyi 22 

byssoideum 22 

corymbosum 22 

ciniciatum , 23 

seirospermum 22 

virgatulum 23 

Calocera cornea 24 

palmata 24 

viscosa 24 

Calopogon pulchellus 36 

Calothrix confervicola 23 

Calysteqia sepium 36 

Campanula rotundifolia 23 

27, 112, 34 
Canthauellus aurantiacus, 23 

31 

brevipes 33 

cibarius 23 

cinereas 24 

crispus. . . .22, 80; 23, 123, 29 

dichotomus 23 

dubius 31 

floccosus 23 

infundibulif ormis 23 

lutescens 23 

minor 23 

pruinosus 28 

tubicformis 22 

Ca PILL ARIA sphaeriee-typhi- 

nffi 30 

Capnodium Citri 38 

Card AMINE hirsuta 34 

Carex 35 
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Cabex alata 22, 54, 23 

adusta 34 

capillaris 24 

debilis 34 

flaccosperma 36 

flava 34 

. foenea 27 

I glavicodea 34 

Grayii 23 

gynandra 34 

fynocrates 22 

irta 36 

intumesceiis 33 

oligosperma . . 34 

Bcirpoidea 22, 104, 27 

scoparia 34 

siccata 22 

sllicea 27 

Sullivantii 34 

Steudelii 36 

striata 27 

tentaculatai 33 

triceps 34 

vitilis 25 

Cassia, nictitans 35 

Castilleia coccinea 38 

Caulophyllitm thalictroidos, 38 

CjsnanctIum Aucupariae 28 

balsainoum 38 

betulinum 35 

Cassandrfc 31 

Cephaianthi 25 

Oerasi 24, 97, 31 

d^formatum 28 

pezizoides 31 

Pinastri 22 

populiauin 22 

Prunastri 24 

Ribis 22 

Rubi 28 

seriatum 22 

triangulare 24 

Viburni 33 

Centaubea nigra 28 

Ceramium arachnoideum ... 22 

diaphanum 22 

f astigiatum 22 

rubrum 22 

Ceratium hydnoides 20 

porioides ,-. 26 

Cercospora AcalyphcD 34 

althteina 33 

Ampelopsidis 30 

Apii 32 

beticola 34 

Ba^hmeriic 34 

Callee 30 

Caulophylli 33 

Cephaianthi 38 

Chenopodii 30 

circumscissa 34 

clavata 34 

Comari 38 

Corydalis 32 

Patura3 35 
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Cercospora depazeoides 34 

elougata 33 

Eupatorii ? 33 

friseella 33 
lepidii 35 

leptosperma 30 

lonpispora 35 

Majanthemi 38 

Nympha3acea ; . 33 

rosajcola 32 

Sanguinaria) 33 

Smilacis 33 

squalidula 33 

' 30 

35 



Symplocarpi 



varia 35 

Viola) 34,47, 38 

venturioides 34 

zebrina 33 

Cercosporella reticulata ... 34 

Certraria aculeata 22 

ciliaris 22 

cucullata 22 

Fahlunensis 27 

islandica 22, 60, 24 

lacuuosa 22 

Cu.MiopHYLLUM procumbens, 25 

36 

CH3i!T0MiuM f unicolum 29 

lanosum 28 

melioloides 27 

Cha^tomorpha linum 22 

tortuosa 22 

Ch.ictophora endivicefolia. . . 22 
pisiforJnis 22 

Cham/elirium liiteum 31 

Champia parvnla 22 

Chantransia violacea 32 

Chara contraria 22 

corouata 22 

fa^tida 22, 55, 33 

f ragilis 22, 55, 33 

Hedwigii 26 

hispida 26 

hydropitys 38 

Cheilanthes vestita. . 34, 57, 36 

Cheirospora botryospora.. . 25 

33 

Chenopodium album 32 

murale 23 

polysperraum 26 

Chlorostylium cataracta- 
rum 31 

Chondria Bailey ana 22 

dasyphylla 22 

tenuissinia 22 

Chondrioderma difforme 31 

Michelii 29 

spumarioides 31 

testaoeum 31 

Chondruh crispus 22 

Chorda tilum 22 

lomentaria 23 

CiiORDARiA divaricata 22 

flagelliformis ? . . . 22 
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Chylocladia Bailey ana 22, 

CiMiciFUGA racemosa 31, 

Cladonia Boreri 33, 

csDspiticia '22, 

cornucopioides 22, 

cristatelia 22, 

deformie 27, 

degenerans 22, 

flmbriata 22, 

f urcata 22, 

gracilis 22, 

macilenta 21, 

mitrula 22, 

papillaria 27, 92, 33, 

pyxidata 22, 

rangiferlna 22, 

squamosa 22, 

uncialis 22, 

Cladophora arcta 22, 

f facta '1% 

glaucescens 22, 

glomerata 22, 

ref racta 22, 

unicialis 23, 

Cladospobium compactum . . 32 j 

depressum 30, 

epiphyllum 25, 

grammum 31, 
erbarum 22, 

llgnicola 27, 

nodulosum 30, 

TyphA> 27, 

Cladostephfs spongiosus . . 22, 
Clasterisporium caricinum, 25, 

pedunenlatum 25, 

imcinatum 21), 

Clathroptychium rugulo- 

sum 30, 

Clathrus cancellatus 32, 

Clavaria 24, 

amethystina 30, 

apiculata 24, 

argillacea 24, 

aarea 22, 

botrytis 22, 87, 32, 

cinerea 24, 

clavata 25, 

corrugata 32, 

corynoides 31, 

crispula -24, 

fastigiata 32, 

fistulosa .,, 26, 

flaccida 32, 

flava 24, 

formosa .-, 32, 

fragilis 24, 

fumigata 31, 

fusiformis 23, 

pracillima 28, 

inaequalis 22, 

i'uncea 22, 
Cunzei 24, 

ligula 24, 

miniata 33, 

mucida 24, 
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Olavaria pinophila 35, 

pistillaris 23, 

pulchra 28, 

pusilla 25, 

pyxidata 33, 

rufesceus 25, 

rugosa 28, 

spathulata 27, 

spinulosa 24, 

stricta 22, 

tetragona 24, 

trlchopus 24, 

typhuloides 30, 

Claytonia Virginica 24, 

CoLEospoRiuM ochraceiira. . . 29, 

CoLLEMA oladodes 26, 

cyrtaspes 24, 

flaccidum 22, 

limosum 28, 

nigrescens 22, 

pulposum 24, 

pycnocarpum 24, 

ryssoleuni 22, 

teniix 26, 

CoLLETOTRicHUM Hneola 34, 

CoLPOMA juniperinura, 26, 84, 29, 

lacteum 28, 

CoMATRiCHA luqiialis 31, 

Friesiana 31, 

pulchella 31, 

CoMELYNA VirginicA 27, 

CoNKxiYBE furfuracea 24, 

pallida 22, 

CoNiosEUNUM Canadense . . . 34, 
CoNioTHEcirM toruloideum, 23, 

31, 
CoNioTHYRiiTM valfloideum . . 38, 

CoNOTREMA urceolatum 22, 

Convolvulus arvensis 33, 

CopRiNUs angulatus. . .26, 60, 31, 

aquatilis 27, 

atramentarius 22, 79, 24, 

coixiatus 22, 79, 23, 

domesticus 22, 

ephemerus 23, 

insignis 26, 

lagopus 38, 

macrosporus 31, 

micaceus 23, 

niveus 23, 

plicatilis 22, 79, 23, 

plumbeus 29, 

pulchrifolius 29, 

radiatus 24, 

rotundosporus 31, 

semilanatus 24, 

Seymouri 28, 

silvaticus 24, 

tomentosus 23, 

variegatus 25, 

CoRALLiNA officinalis 22, 

CoRDYCEPs militaris 23, 

purpurea , 23, 

CoREMA Conradi 36, 

Coreopsis discoidea. . 34, 41, 36, 
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CoRNUs Canadenis 25 

CJoRONiLLA varia 24 

CoRTiciuM bicolor 26 

calceum 27 

caeruleum 30 

cinereum 22 

colliculosum 28 

cremoricolor 27 

effuscatum 35 

giganteum 28 

mcarnatum 24 

lacteum 30 

leucothrix 26 

lilacinofuscum 27 

Liquidamberis 24 

Martianum 30 

Oakesii 22 

polyporoideum 32 

quercinum 30 

rubicola 24 

salicinum 24 

Sambuci . . : 30 

scutellatum 24 

suffocatum 30 

subrepandum 32 

sulphureum 29 

CoRTiNARius alboviolaceus. . 23 

amarus 32 

argentatus 23 

armeniacua 32 

annillatus 23 

asper 24, 72, 27 

aureifolius 38 

autumnalis 23 

basalis 32 

biformis 23 

bivelus 32 

bolaris 24 

c8Drulescens 32 

caperatus 23 

castanellus 29 

castaneoides 23 

castaneus 23 

Catskillensis 23 

cinnamomeus 23 

claricolor 26 

Clintonianus 26 

collinitus 23 

coloratus 23 

communis 23, 105, 30 

Copakensis 31 

cornigatus 24, 72, 32 

craticius 30 

croceoconus 33 

crystallinus 32 

decoloratus 38 

distans 23 

evemius 24 

f urfurellus 32 

fuscoviolaceus 27 

iodes 32, 30, 35 

lepidophilus 31 

lignarms 26 

lilacinus 26 

longipes 26 
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CoRTiNARius luteofuscus 23, 106 

modestus 26, 62 

multiformis 33, 19, 38, 89 

nigrellus 26, 62 

ocnraceus 23, 109 

olivaceus 24, 72 

ophiopus 30, 43 

opimus 32. 30 

porphyropus 26, 61 

pulcher 26, 63 

pulchrifolius 33, 20 

regiilaris 30, 43 

roDUStus 29, 42 

rubrocinereus 33, 20 

sanguineus 23, 110 

sericipos 33, 20 

sphaerosporus 26, 61 

sphagnophilus 29, 42 

splendidus 29, 42 

squamulosus 23, 108, 28, 85 

tophaceus 33, 19 

torvus, 26, 62 

tricolor 23, 107. 

uliginosus 33, 20 

vernalis 23, 111 

violaceus 23, 108 

CorydAlis flavula 24, 56 

CoRYNEUM clava3sporum 24, 87 

30, 75 

disciforme 28, 59 

Kunzei 28, 59 

pustulatum 33, 26 

triseptatum 27, 102 

Cory KITES Kavenelii 24, 83 

CosciNODON pulvinatus 22, 57 

Crat jiGus coccinea 36, 37 

parvifolia 24, 56 

Craterellus 32, 36 

cesspitosus 25, 82 

cantharellus 32, 35 

clavatus 32, 35 

cornucopioides 22, 86 

lutescens 24, 81 

Craterium leucocephalum . . 26, 75 

obovatum 26, 75 

Crepis aurantiaca 30, 37 

virens 24, . 57 

Cribraria argillacea 33, 23 

dictydioides 34, 43 

intncata 22, 89 

purpurea 22, 89 

vulgaris 32, 38 

Cronartutm asclepiadeum. . 33, 28 

Cryptospora Caryre 38, 106 

Cryptosporiijm Caricis 29, 47 

Noveboracense 29, 47 

Scirpi 25, 84 

Cucurbit ARIA alnea 28, 75 

Berbcridis 30, 65 

longitudinalis 33, 34 

seriata. 28, 75 

CuPHEA viscosissima 38, 107 

CuscuTA arvensis 23, 50 

compacta 23, 50 

Cyathus campanulatus 22, 90 
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Ctathtts crucibulum 22 

striatus 23 

Cyclomyces Green ii 26 

Cylindrosporium veratri- 

num 38 

Cynophallus caninus 32 

Cyperus Grayii 22 

Cyphella Candida 27 

capula 22 

caricina 33 

f ulva 24 

griseopallida 30 

liBtal 35 

muscigena 28 

sulphurea 31 

Cypripedium arietinum 22 

CY8TOOLONIUM purpurascens 22 

Cystopus Amaranthi 28 

candidus 22,93, 24 

cubicus 25,91, 38 

PortulacsB 29 

spinulosus 29 

Cytospora carphosperma.. . 23 

corynoides 24 

hyalosperma 24 

leucosperma 22 

melasperma 24 

Michenera 28 

minuta 33 

parva 24 

nibescens 22 

Dacrymyces conglobates 32 

fragiformis :.. 27 

minor 30 

stillatus 22 

tortus 22 

Dactylium dendroides 35 

roseum 29 

sublutescens 30 

D^DALEA cinerea 22 

confragosa 22 

Danthonia compressa 22 

24 

Darluca fllum 25 

Dasya elegans 22 

Delesseria Leprieurei 22 

26 

sinuosa 22 

Dentaria maxima 22 

Depazea brunnea 22 

cnient-a 22 

fraxinicola 23 

i'uglandina 32 

:almicola 23 

Pyrola? 23 

smilacicola 23 

Dermatea carnea 31 

carpinea 30 

cinnamomea 28 

fascicularis 22 

furfuracea 24 

inclusa 30 

minuta 32 

phyllophila 31 

xanthoxyli 31 
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Desmarestia aculeata 23 

viridis 22 

Desmodium IcDvigatum 26 

Diachjsa elegans 23 

splendens 30 

subsessilis 31 

DiANTHUs armeria.. 23, 133, 24 

DiATRYPE adusta 29 

anomala 28 

aspera 28 

asterostoma 31 

atropunctata 25 

betulina 25 

bullata 26 

Cephalanthl 29 

cercidicola 25 

corniculata 27 

disciformis 22 

discoidea 28 

discreta 25 

Duriaei 23 

ferrugin^a 30 

haustellata 23 

moroidos 26, 85, 29 

nigrospora 33 

platasca 27 

platystoma 26 

prominens 28 

punctulata 34 

quadrata 33 

stigma 22 

strumella 33 

smilacicola 29 

Toccia*ana 26 

verrucoides 32 

virescens 23 

DiATRYPELLA augulata 34 

Frostii 38 

DiAPORTHE cylindrospora. . . 38 

spiculosa 38 

Wibbei 38 

DioHiENA faginea 22 

DicRANUM palustre 24 

pellucidum 23 

iiifescens 22, 104, 24 

Schreberi 22 

spurium : 22 

DicTYDiuM magnum 24 

microcarpum 22 

umbilicatum 28 

DiCTYosiPHONfoeniculaceum 22 

DiDERMA citrinum 22 

crustaceum 22 

farinaceum 22 

flavidum 28 

globosum 22 

Mariffi-Wilsoni 22 

umbilicatum 27 

DiDYMiUM angulatum 31 

cinereum 23 

connatum .• 26 

exiraium 31 

farinaceum 26 

flavidum 28 

fulvipes 22 
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DiDYMiuM furfuraceum 26 

microcarpum 31 

oxalinutn 28 

squamulosum 24 

subroseum 28 

xanthopus 22 

DiDYMODON luriduS 26 

DiDYMOSPH^RiA TyphsB 38 

DiNEMASPORiuM acerinum. . . 26 

framinum 25 
erbarum 25 

pezizula 28 

Robiniae 25 

DiODiA teres 33 

DiPLocLADiuM minus 34 

DiPLODiA herbarum 28 

lignicola 25 

Mori 23 

petiolaris 25 

pinea 38 

thujina 30 

valsoides 25 

viticola 22 

vulgaris 26 

DiPLOPAPPUS umbellatus 27 

DiscELLA albomaculans 35 

arida 30 

Canadensis 3o 

carbonacea 25 

discoidea 28 

hysteriella 35 

Kalmiee 29 

macrosperma 29 

obscura 24 

Platani 29 

DiscosiA. artocreas 24 

faginea 29 

maculfficola 27 

nigulosa 29 

DiTioLA radicata 27 

DoTHiDEA anemones 24 

betulina 22 

caricis 30 

clavispora 29 

crystallophora 24 

Dalibardce 27, 109, 30 

Ei)ilobii 31 

episphfleria 30 

filicma 29 

flabella 24 

Kalmiae 25 

Linderffi 28 

melanoplaca 34 

ornans 22 

.OsmundaB 30 

Pteridis 24,100, 28 

reticulata 32 

ribesia 24 

rimincola 30 

Robertiana 23 

Sambuci . . .* 24 

tetraspora 27 

Trifolii 25 

Draba arabisans 36 

Draparnaldia glomerata. . . 22 
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Drosera longifolia 30 

DuvALiA rupestris 22 

EcHiUM vulgare 22 

EcLiPT A procumbens 33 

EcTOCARPUs Durkeei 22 

littoralis 22 

viridid 22 

Elachista fucicola 23 

Elaphomyces granulatus . . . 26 
Elatine Clintoniana.. 22, 52, 31 
Eleocharis quadrangulata.. 34 

Robbinsii 25, 70, 30 

tricostata 31 

Ellisiella caudata 35 

Endooarpon arboreum 24 

minlatum 22 

Enerthenema papillata 32 

Entomorpha clatnrata 22 

compresaa 22 

intestinalis 22 

Entyloma Saniculse 38 

Ephebe pubescens 24 

Epichloe hypoxylon 27 

typhina 28 

Epicocc^um micropus 22 

neglectum 29 

Epilobium angustifolium . . . 34 

molle 36 

Epipactis helleborine 33 

Equisetum palustre 25 

scirpoides 27 

Eragrostis capillaris 36 

Purshii 35, 131, 36 

Eriophorum gracile 30 

Erysiphe Ceanothi 22 

communis 22 

Euphorbiae 26 

f uscata 23 

lamprocarpa 23 

Liriodendri 30 

Martii 25 

Vaccinii 23 

Erysiphella aggregata 28 

EupATORiuM pubescens 24 

purpureum 23 

Euphorbia Cyparissias 27 

EuROTiuM herbariorum 23 

EusTiLBUM Rehmianum 22 

EuTYPA Acharii 26 

lata 25 

subtecta 33 

Evernia furfuracea 22 

prunastri 22 

ExciPULA Equiseti 26 

lanuginosa 30 

leucotricha 29 

ExiDTA Auricula- Judge 22 

cinnabarina , 22 

glandulosa 22 

repanda 24 

truncata 22 

ExoAscus Pruni 32 

ExoBASiDiUM Andromedfc . . 26 

AzalejB 26 

CassandroB 29 
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' ExospoRiUM Tiliae 30 

F AGOPYRUM tartaricum 22 

Fa VOL PS Europeeus 23 

Fedia Tadiata 24, 56, 38 

umbilicata 24 

Festuca rubra 38 

F188IDENS exiguus 22 

grandifrons 26, 89, 33 

FisTULiNA hepatica 22 

Fragaeia Indiea 33 

vesca 24 

Frangula Carol in iana 24 

Frullania Oakesiana 27 

Fucus ceranioides 22 

nodosus 22 

scorpioides 22 

vesciculosus 22 

FuLiGo variaDS 31 

PusARiUM erubescens 24 

lateritium 25 

roseum 25 

FusicLADiUM dendriticuiu . . 32 

34 

FusiDioM canum 31 

flavovirens 27 

FusispORiDM Buxi 23 

miniatum 23 

parasiticum , 29 

phyllogenum 29 

rimosum 30 

roseolum 26 

Solani 33 

tenuissimum 34 

Galactia mollis 24, 56, 26 

Galium mollugo 23 

verum 34 

Geaster Bryantii 26 

Capensls 32 

hygrometricus 22 

mammosua 34 

minimus 24 

saccatus 23 

striatus 38 

Gelatinosporium abietinum, 25 

betulinum 25 

f ulvum » 38 

Gelidium comeum 22 

Gentiana puberula 31 

saponaria 22 

Geoglosbum difforme 22 

flutinosum 25, 97, 28 
irsutum 22 

irregulare 32 

luteum 24 

microsporum 25 

nigritum 29 

Peckianum 28 

simile 25 

velutipes 28 

Geranium maculatum 35 

Geum album 26 

Glaucium luteum 32 

Gl(eocapsa rupestris 28 

Glceoporus nigropurpuras- 
cens 22, 

14 
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Glceosporium fraxineum — 35, 137 

Hepaticae 33, 26 

Laporteae 33, 26 

Ribis 38, 98 

salicinum 33, 26 

Salicis 38, 98 

Trifolii 33, 26 

Glceotrichia pisum '. . 32, 24 

Glomerularia Corni, 32, 43, 38, 111 

Glonium hyalosporum 31, 49 

stellatum 23, 63 

Glyceria fluitans 34, 56, 38, 108 

obtusa 33, 18 

G0MPHIDIU8 rhodoxanthus.. 29, 43 

33, 36 

stillatus 27, 96 

viscidus 24, 73 

Graoilaria multipartita — 22, 73 

Grandinia coriana 26, 71 

crustosa 34, 43 

membranacea 32, 35 

rudis 30, 47 

virescens 30, 47 

Graphiolum Phoenicis 29, 51 

Graphis eulectra 31, 31 

scripta 22, 68 

Graphium gracile 34, 50 

Gripfithsia corallina 22, 74 

Grimaldia barblfrons 22, 105 

Grimmia Olneyi 24, 102 

Grinnellia Americana 22, 72 

Guepinia helvelloides 29, 45 

. Peziza 31, 39 

spathularia '. 24, 80 

Gymnascella aurantiaoa — 35, 143 

Gymnosporangium clavipes. 25, 89 

26, 91 

Juniperl 25, 89 

Gymnosporium arundinis, . . . 25, 90 

variabile 33, 27 

Gyromitra curtipes 32, 45 

esculenta 32, 58 

Gyalecta cupularis 24, 59 

lutea 22, 65 

Pineti 26, 49 

Habenaria ciliaris 31, 53 

leucopheea 28, 47 

rotundifolia 38, 108 

Hadrotriohum lineare 38, 101 

H^matomyces orbicularis. . . 31, 47 

Haplographium apiculatum, 28, 62 

34, 57 
Helianthus angustifolius . . 26, 48 

Helicoma Mullen 26, 79 

Helicomyces mirabilis 34, 46 

Helicosporium ellipticum . . . 27, 103 

olivaceum 27, 102 

Heliotropium Europceum. . . 33, 18 

Helminthosporium Absinthii 30, 54 

arbusculoides 34, 51 

episphsericum 29, 52 

Hydropiperis 31, 45 

inconspicuum 34, 28, 34, 51 

interseminatum 31, 45 

macrocarpum 22, 94 
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Helminthosporium o5spo- 

rum 29, 52 

obovatum 32, 40 

Pruni 33, 28 

rectum 22, 94 

septemseptatum 34, 51 

tiafa 23, 61 

Tilia) 34, 50 

Urticffi 28, 62 

Helvella 31, 59 

crispa 24, 94 

elastica : . 24, 94, 32, 58 

esculenta 22, 94, 32, 58 

gracilis 24, 94 

inf ula 23, 62 

palustris 33, 31 

sphaerospora 27, 106 

sulcata 24, 94, 31, 59 

Helotium aciculare 27, 107 

afanissimum 33, 32 

albopunctum 31, 47 

bryo^enum 30, 61 

caricmellum 30, 61 

epiphyllum 25, 98 

fastldiosum 27, 107 

fraternum 32, 47 

fracile 26, 83 

ydrogenum — 29, 56 

limonium 26, 83 

lutescens 32, 47 

macrosporum 26, 82 

pallescens 33, 31 

palustre 32, 48 

pileatum 28, 67, 32, 58 

rugipes 26, 82 

salicellum 28, 67 

saprophyllum 29, 55 

thujinum 26, 82, 29, 70 

vibrisseoides 32, 48 

vitigenum 33, 31 

Hemebocallis fulva 33, 35 

Hemiarcyria clavata. . ; 31, 58 

Hendebsonia abnormalis ... 33, 23 

Colutere 33, 23 

Cydoniee 34, 44 

Mariee. 28, 57 

Peckii 28, 56 

Platani 25, 86 

Robiniffi 25, 86 

Sambuci 25, 87 

sarmentorum 28, 56 

Hepatica acutiloba 24, 100 

Heterobporium Ornithogali, 32, 40 

Hexagona carbonaria 26, 70 

Hibiscus moscheutos 26, 88 

trionum 24, 56, 24, 100 

HiERACiuM aurantiacum — 31, 52 

32, 53, 38, 107 

venosum 33, 35 

HoMALiA gracilis 22, 57, 24, 102 

HoRMOTRicHCM Younganum 22, 75 

Hydnum adustum 22, 85 

alutaceum 32, .35 

aurantiacum 28, 52 

auriscalpium 28, 52 



BSFOBT. PAOK. 

Hydnum cinnabarinum 32, 3P 

cirrhatum 22, 85 

confluens 26, 71 

coralloides 22, 85 

erinaceus 22, 85 

ferrugineum 24, 80 

ferruginosum 26, 71 

f uscoatrum 32, 35 

gelatinosum 22, 85 

graveolens 22, 85 

himantia 22, 85 

imbricatum 23, 52 

laeticolor 22, 85 

mucidum 22, 85 

ochraceum 22, 85 

pithyophilum 24, 80 

repandum 22, 85 

strigosum 25, 82 

suaveolens 22, 85 

sulphurellum 31, 38 

sulphureum 26, 71 

Weinmaiini 30, 46 

zonatum 24, 80 

Hydrangea arborescens 38, 108 

Hydrodictyon utriculatum. 23, 52 

Hydrooastbum granulatum, 28, 47 

Hygrophorus aurantiacolu- 

teus 27, 96 

borealis 26, 64 

cantharellus 23, 114 

ccraceus 22, 79, 23, 113 

chlorophanus 25, 79 

chr}'sodon 23, 113 

cinnabarinus 22, 79 

congelatus 23, 114 

conicus 22, 79, 23, 113 

cossus 26, 64 

eburDCUs 26, 64 

flavodiscus 35, 134 

fuligineus 35, 134 

hutus 24, 73 

limacinus 34, 42 

lividoalbus 32, 31 

marginatus 28, 50 

nitidus 23, 113 

parvulus 28, 50 

prateusis 23, 113 

puniceus 24, 73 

purpurascens 38, 89 

purus 26, 63 

Peckianus 28, 50 

psittacinus 24, 73 

speciosus 29, 43 

virgatulus 26, 64 

Hymenoch.ete agglutinans. 30, 47 

spreta 30, 47 

Hymenula hysterioides, 33, 22 

olivacea 31, 39 

vuleraris 34, 43 

Hypericum adpressum 32, 24 

Canadense 22, 102 

ellipticum 38, 107 

mutilum 33, 35 

pyramidatum 31, 42 

Hypnum acutum 27, 91 
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Hypnum compactum 28 

cupressiforme 27 

exannulatum 27 

microcarpum 25 

nitens 22 

Oakesil 27 

Peckii 25 

scorpioides 22 

Hypocrea alutacea 26 

apiculata 29 

cnromosperma 29 

citrina 22 

contorta 26 

floccosa 24 

{jelatinosa 25 
actifluorum 22 

lateritia. 23 

patella 29 

Kichardsonii 22, 97, 24 

rufa 22, 97, 29 

viridis 31 

Hypoderma Desmazierii 30 

.nervisequum 31, 49, 38 

Hypomvces aurantius 27 

Inteovirens 32 

ochraceus 30 

polyporinus 26 

transformans 29 

VaD Bruntianus 26 

Hypoxylon anthracodes 24 

argillaceum 24 

atropurpureum 25 

Beaumontil 24 

Blnkei 33 

clypeus 22 

cohcerens 22 

concontricum 24 

coprophilura 23 

fuscopurpiireum 28 

f uscum 22 

f ragiforme 22 

Howeanum 24 

marginatum 34 

Morsel 24, 98, 28 

multiforme 22, 98, 24 

nummularia 22 

perforatum 24 

rubiginosum 22 

sassafras 28 

serpens 22 

suborbiculare 30 

udum 32 

ustulatum 22 

vernicosum 25 

xanthocreas 31 

Hysterium angustatum 26 

australe 30 

Azalese 24 

elavisporum 28, 69, 30 

commune 25 

ellipticura 30 

elongatum 22 

exaridum 26, 83, 29 

Fraxini 23 

graminum 33 
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Hysterium hiascens 22, 97 

ilicinum 25, 100 

insidens 25, 100 

lineare 22, 97 

maculare 26, 83 

macrosporum 26, 83 

magnosporium 28, 69 

parvulum 30, 63 

Finastri 22, 97 

Sullcare 24, 97 

ihododendri 27, 108 

Rousselii 28, 69 

Rubi 23, 63 

scirpinum 25, 100 

simulans 30, 63 

Smilacis, ' 24, 97 

sphserioides 26, 83 

thujarum 30, 63 

tortile 25, 100 

truncatulum 30, 63 

tumidum 27, 108 

typhina 26, 83 

virgultorum 24, 97 

vixvisibile 28, 69 

vulvatum 23, 63 

xylomoides 27, 108 

Illosporium carneum 23, 61 

roseum 25, 93 

Impatiens fulva 31, 52 

pallida 23, 133 

iPOMtEA purpurea 38, 83 

Iris ochroleuca 22, 54 

pseudacorus 36, 35 

Irpex cinnamomeus 22, 86 

crassus 35, 136 

deformis 22, 85 

fuscoviolaceus 30, 46 

lacteus 27, 99 

mollis 35, 136 

obliquus 30, 46 

sinuosus 30, 46 

Tulipiferae 22, 85 

viticola 34, 43 

IsARiA fulvipes 32, 39 

tenuipes 31, 44 

Is(ETE8 echinospora 22, 104 

Engelmanni 36, 40 

JuNCUs alpinus 22, 54, 24, 101 

articulatus 22, K)3 

Canadensis 32, 54 

maritimus 22, 54, 33, 35 

stygius 27, 113 

tnfldus 26, 88, 38, 108 

JuNGERMANNiA albescens 27, 91 

divaricata 22, 58 

setiformis 22, 58 

ventricosa 27, 91 

JuNipERiTs Virg'iniana 35, 146 

Kneiffia candidissima 24. 80 

setigera 24, 80 

Krigia Virginica 22, 102 

Labrella pomi 23, 63 

Lactarius 38, 111 

affinis 23, 116 

albidus 38, 126 
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Lactarius alpinus 27, 96 

angustissimus 22, 80 

aquifluus 28, 50, 32, 56 

camphoratus 23, 117 

chelidonium 24, 74 

chrysorheus 23, 118 

ciUcioides 38, 119 

ciiiereus 24, 73 

corrugis 32, 31 

deceptiviis 38, 125 

deliciosus 23, 116 

distans 23, 117 

fuliginosus 22, 80 

fumosus 24, 74 

Gerardii 26, 65 

glyciosmus 23, 120, 27, 114 

gnseus 23, 120 

Kelvus 38, 124 

hygrophoroides 38, 129 

hysginus 38, 90 

indigo 22, 80, 32, 56 

insuTsus 24, 73 

lignyotus 38, 129 

paludlnellus 38, 90 

parvus 29, 44 

piperatus 22, 80, 23, 118 

platyphyllus 23, 118 

plumbeus 23, 118 

pubescens 32, 31 

pyrogalus 23, 119 

regalls 26, 64 

resimus 38, 118 

rufus 23, 118 

scrobiculatus 29, 43 

serifluus 24, 74 

sordidus 23, 119, 32, 56 

subdulcis 23, 117 

subpiirpureus 29, 43 

subtomentosus... 22, 80, 23, 119 

torminosus 22, 79, 23, 115 

trivialis 24, 73 

uvidus 23, 116, 25, 109 

varius 38, 90 

vellereus 29, 43 

volemus 22, 80, 23, 116 

Lactuca Canadensis 34, 54 

Laminaria fascia 22, 71 

saccharina 22, 71 

Iamium album 22, 53 

maculatum 34, 41 

Lamproderma arcyrioides . . 34, 43 

physaroides 29, 47 

violaceum 31, 42 

Lappa officinalis 25, 107 

Larix Americana 27, 113 

Leathesia tuberiformis 22, 71 

Lecanactis premnea 26, 49 

Lecanora atra 22, 64 

badia 27, 92 

cinerea 22, 64 

elatina 22, 64 

Hageni 26,- 49 

muralis 22, 64 

pallida 22, 64 

pallescens 22, 64 
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Lecanora rubina 24, 58 

subf usca 22, fV4 

tartarea 22, 64 

varia 22, 64 

ventosa 24, iw 

Lechea recemulosa 33, 17 

tenuifolia S3, 17 

Lecidea arctica 27, 92 

contigua 22, 65 

Diapensite 27, 92 

enteroleuca 22, 65 

melancheima 27, 92 

Russellii 24, 57 

sanguinaria 22, 65 

Leoythea cylindrica 23, 58 

gyrosa 23, 58 

ovata 23, 58 

Kos» 24, 89 

Lejeunia hamatifolia 25, 72 

Lemanea fluviatills 22, 76 

Lemna Torreyi 23, 135 

Lentinus cocnleatus 23, 127 

hu3raatopus 25, 80 

Lecomtei 22, 80, 24, ' 103 

lepideus 23, 126 

suavissimus 38, 9() 

tigrinus 25, 8o 

umbilicatus 28, 51 

vulpinus 25, 8<) 

Lenzites betulina 22, 80, 33, 36 

bicolor 22, 8<) 

Cookei 30, 71 

Crata^gi 22, »/ 

sepiaria. ... 22, 80, 30, 71, 35, 14fi 

vialis 26, 67 

Leooarpus vemicosus 23, 53 

Leotia lubrica 23, 62 

circinans 24, 94 

Lepidium campestro, 23, 133, 36, 37 

Lepiota 35, 150 

Lepirta cinerasoens 26, 63 

LEi»ToaiiJM chloromelum ... 22, 69 

lacerum 22, 69 

pulchellum 24, 59 

saturninum 22, 69 

tremelloides 22, 69 

Leptosphairia Corallorhiza?, 38, ia5 

eutypoides 38, 105 

lycopodiicola 38, 105 

Leptostroma filicinum 23, 54 

lineare 30, 51 

litigiosum 23, 54 

vulgare 24, 85 

Leskea Austini 27, 91 

Lespedeza reticulata 33, 17 

Stuvei 36, 37 

Lice A civspitosa 28, 85 

cylindrica 26, 76 

ochracea 28, 55 

LiLiTTM philadclphicum 34, 56 

Lin ARIA vulgaris 22, 103 

LiNUM striatum 24, 56, 33, 35 

Listera australis 31, 31 

convallarioides 38, 83 

Lobelia cardinalis 24, 100 



Stats Museum of Naiural History. 



109 



BKPORT. 

XiOBELiA Ealmii 36 

syphilitica . . 22 

LiONiCEBA ceerulea 31 

oblongifoUa 36 

sempervirens 22 

tartarica 30 

xylosteum ^ . . . 36 

LopHiosTOMA angustilabrum 34 

bicuspidatum 32 

Jerdoni 28 

macrostomum 28 

magnatum ....'... 26, 86, 29 

obtectum 30 

prominens 31 

scolestum 31 

Scrophularia) 28 

sexnucleata 27 

Si>ira>8B 28 

triseptatum 28 

turritum 26, 86, 29 

LiOPHiOTREMA Spira^ijB 38 

LiOPHiUM mytihnum 26 

LiOPHODERMiuM petiolicolum 38 

Ijunularia vulgaris 22 

LiYCHNis diurna 36 

LiYaxjALA epidendrum 22 

flavofusoum 31 

IjYCOPERDON 32 

atropurpureum 24 

co^latum 23 

calvescens 22 

calyptrifonne 31 

coloratum 29 

constellatum 29 

gemmatum 22 

giganteum 23, 53, 38 

glabellum 31 

moUe 24 

pedlcellatuin 26 

pyriforme 22 

saccatum 30 

separans. 26 

subincamatum 24 

Wrightii 22 

IiYCX)PODiuM sabinaifolium . . 27 

Lycopus Europaius .•. 33 

Virginicus 34 

Lygodium palmatum 28 

Lyngbya flacca 23 

Lythrum alatum 25, 69, 34 

Salicaria 31 

Macrosporium BrassiciB 25 

chartarum 25 

Cheiranthi 23 

concinnum 34 

Meliloti 33 

Saponaria} 28 

sarcinula 30 

transversum 35 

Malva crispa 36 

moschata 22 

Marasmius androsaceus 23 

anomalus 24 

arohyropus 32 

CCBBpitOBUS 26 
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Marasmius calopus 31 

cainpanulatus 23 

canaidus 24 

decurrens 24 

tllipes 24 

glabellas - 26 

languidas 25 

longipes 26 

minutissimus 27 

minutus 27 

oreades 22, 80, 23 

papillatus 24 

perforans 24 

pncacatus 30 

pulcherripes 24 

rotula 22, 80, 23 

salignus 35 

scorodonius 23 

semihirtipes 25 

spongiosus 29 

straminipes 26 

striatipos 24 

subvenosus 23 

umbonatus 25 

velutipes 23, 124, 26 

viticoia 26 

M arson I A Quercus 38 

Massaria. Argus 25 

bufonius 26. 

gigaspora 31i 

vomltaria 23, 

Massospora cicadina 31, 

Mazzantia sepium 38, 

M ELAMPSORA Epllobli 30, 

Hartigii 33, 

Melanconis bicomis 28, 

elliptica 25, 102, 28, 

stilbostoma 26, 

Melanconixjm Americanum, 31, 

bicolor 24, 

cerasinum 33, 

disseminatum 28, 

intermedium 30, 

minutissimum 28, 

oblongum 28, 

pallidum 29, 

Melanogaster ambiguus... 29, 

variegatus 32, 

Mej^asmia alnea 29, 

Meliola balsamicola 34, 

Melooramma Bulliardi 28, 

gyrosum 33, 

querouum 23, 

superticialis 29, 

Menispora oiliata 30, 

Mentha arvensis 22, 

aquatica 24, 

Canadensis >. 34, 

piperita 34, 

rotundifolia 33, 

Merulius bellus 27, 

f ugax 38, 

lacryraans 25, 

porinoides 27, 

subaurantiacus 38, 
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Merulius troniellosus 22 

Mesooloia vermicularis 22 

Meta8PH.«kia Myricie 38 

MiCHENERA artx)creas 28 

MicROPEUA drupacearuin 25 

MicROSPHiERiA abbreviata. . . 28 

densissima 26 

diffusa 25 

Dubyi 26 

extensa 25 

Friesii 23 

Hedwigii 25 

holosorlcea , . . 25 

Menispermi 28 

Nemopanthis 38 

penicillata 22 

Plattini 28 

Sulchra 25 
lussellli 26 

Symphoricarpi 28 

Vaccinii 23 

Van BruQtiana 28 

MicRosTROMA leucosporum, 33 
MiCROTHYRiUM inicroscopj- 

cum 22 

Smihicis 24 

MiLLERiA horbatica 31 

MiLLiUM effusuin 28, 84, 38 

MiTCHELLA repens. . . 34, 145, 36 

MiTRULA cucullata 27 

inflata 27 

paludosa 23 

MoLiNiA cjerulea 38 

MoNiLiA Candida 27 

Harknessii 34 

MoNOTospoRA biseptata 28 

triseptata 24 

MoNTELiA tamariscina 31 

MoRCHELLA angusticeps ... 32 

bispora 30 

deliciosa 30 

esciilenta 22, 94, 28 

- semilibera 30, 58, 32 

MoRTHiERA Mespili 38 

Thuraenii 34 

MucoR caninus 31 

inaMiualis 26, 79, 34 

ramosus 31 

MucRONELLA aggregata 31 

calva 31 

MuHLENBEROii Mexlcaua 34 

MuscARi raeemosum 31 

Mycoporum pycnocarpum . . 23 

Myriangium Curtisii 24 

Myrica cerifera 25 

Gale 36 

Myriophyllum ambiguum, 26 

tenellum 26, 88, 34 

Myrothecium funglcola 26 

32 

Myxogasters 31 

Myxosporium nitidum 24 

Nabalus Boottii 23, 50, 27 

racemosus 24 

N^matelia atrata 24 
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BEFOBT. FAOK.* 

N^ematelia cerebriformis ... 30, 49 

nucleata 24, 83 

Naias major 26, 88, 36, :» 

Nardo«mia palmata, 28, 83, 31, 52 

Neotria Apocyni 26, 84 

balsamea 26, 84 

Celastri 26, 84 

cinnabarini 22, 98 

coccinea 26, 84 

cucurbitula 22, 90 

domatiosa 33, :J3 

epispha^ria 27, !(»« 

inaurata 24, 98 

mycetophila 26, 85 

Peztza 24, 98 

piilicaris 30, 76 

ribis 26, 84 

sanguinea 28, 71 

Negundo aceroides 28, 4^ 

Nemalion multifldum 23, 52 

Nemaspora aurea 24, 87 

crocea * 22, 90 

Russellii 24, 87 

NEMATOGONUMaurautiacum, 28, 03 

Nephroma aroticum 22, 60 

helveticum 22, 60 

Iftwigatum 22, 61 

tomentxisum 22, 60 

NiDULARiA pulvinata 30, 51 

NiTELLA acuminata 22, 55 

flexilis 22, 55 

intermedia 34, 42 

mueronata 22, 55 

opaca 34, 42 

NoDULARiA acericola 25, 98 

balsamicola 24, 96 

NosTOC commune 22, 76 

NuPHAR advena 34, 53 

Nyctalis asterophora 26, 65 

NYMPH.KA odoraUi 34, 53 

Odontia fimbriata 24, 80 

OiDiuM albipes 30, 57 

corticale 27, 105 

destruens 32, 41 

fascieulatura 30, 57 

I'ructfcgenum 24, 93, 34, 34 

fulvum 26, 79 

irregulare 33, 29 

leueoconium 29, 52 

megalospora 26, 79 

moniloicles 25, 94 

simile 25, 94 

Oligonema brevifolia 31, 42 

Omphalaria pulvinata 29, 38 

Onoclea sensibilis. . . 22, 104, 31, 53 

Onoi'ordon acanthium 23, 134 

Onygena equina 25, 94 

Opeguapiia varia 22, 68 

Orthotuk^hum Canadense. . . 25, 108 

Icuocarpum 25, 108 

obtusifolium 22, 105 

Peckii 25, 71 

psilocarpum 24, 57, 25, 108 

sordidum 25, 71 

Oryzopsis Canadensis 28, 84 
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OsMCKDA cinnatnomea 26 

OvuLABiA. moniloides 38 

OxALifl corniculata 23 

Paludella squarrosa 22 

Pakicum agrostoides 28 

amarum 26 

PAKNARiAxirossophylla 25 

lanuginosa 22 

iurida 24 

microphylla 22 

nigra 25 

Petersii 26,49, 28 

rubiginosa 26 

triptophylla 25 

Pakus dealbatus 33 

dorsalis 22, 81, 30 

levis 33 

operculatus 27, 97, 30 

salicinus 24 

stipticus 22, 81, 33 

stngosus 26 

tonuosus 30 

Parasitic fungi 29, 71, 30 

Parietabia Pennsylvanica . . 23 

Parmelia Borreri 22 

caperata 22 

colpodes 24 

conspersa 22 

crinita 22 

olivacea 22 

perlata 22 

pertusa 22 

physodes 22 

saxatilis 22 

stygia 22 

tiliacea 22 

Patellaria atrata 24 

congregata 23 

discolor 22 

dispersa 28 

f enestxata 28 

fusispora 28 

Hainamelidis 33 

indigotica 25 

leptosperma 30 

li^yota 30 

olivacea 31 

pusilla 32 

rhabarbarlna 22 

Paxillus 32 

atrotxjmentosus 22 

involulus 24 

porosus- 32 

strigosus 26 

Peckia Clintonii 29 

Sarraceniee 29 

Pell^ia gracilis 34, 57, 38 

Peltigera aphthosa 22 

canina 22 

horizontalis 22 

polydactyla 22 

Penicillium bicolor 32 

crustaceum 22 

glaucum 34 

Pbbichjena flavida 26 
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BBPOBT. PAOB. 

Perich^na irregularis 30, 50 

Periconia Azaleas 25, 93 

albiceps 32, 40 

corticalis ^9, 52 

'parasitica 33, 28 

sphajrophila 34, 50 

truncata 29, 51 

Peridermium balsameum. . . 27, 104 

cerebrum 25, 91 

columnare 28, 61 

decolorans 27, 104, 33, 38 

elatinum 27, 104, 33, 38 

Peronospora alta 30, 56, 33, 38 

Arthur! 38, 100 

Corydalia 32, 41 

effusa 29, 52 

ficaria 32. 41 

gangliformis 32, 41 

Geranii 28, 63 

Halst^dii 38, 100 

infestans 30, 56 

obducens 33, 28 

obliqua 28, 63 

parasitica 26, 79 

PotentilltB 38, 100 

pygma^a 29, 52 

simplex 31, 45 

viticola 32, 58 

Pertusaria globularis 22, 68 

pertusa 22, 68 

pustulata 24, 58 

velata ., 22, 68 

Wulfenii 22, 68 

Pestalozzia Guepini 33, 26 

insidens 28, 59 

Mariffi 27, 102 

monociitete 31, 58 

monocha^toides 38, 99 

Peckii .* 28, 59, 31, 58 

pezizoides 26, 77 

rostrata 28, 59 

Stevensonii 34, 45 

Peziza adusta 27, 107 

aeruginosa 24, 95 

Agassizii 22, 95 

agrostina 29, 55 

albospadicea 29, 54 

albumina 26, 81 

anomala 23, 62, 29, 69 

aplculata 32, 46 

assimilis 26, 81 

atrata 34, 51 

atroeinerea 28, 66 

aurantia 23, 62, 24, 103 

aurata 32, 47 

aurelia 34, 51 

badia 25, 98 

balsamicola 34, 51 

bicolor 30, 59 

bronca 29, 54 

brunneola 31, 46 

calycina 22, 94 

capitata 30, 60 

cariosa 24, 95 

chamajoleontina 30, 60 
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Peziza ohrysophthalmia 26, 82 

cinerea 28, 66 

citrina 22, 95 

clandestina 28, 66 

cocciiiea 23, 62 

coohleata 23, 62 

coinata 24, 95 

compressa 22, 95 

corneola 28, 66 

coronata 25, 99 

cori*ugata 26, 82 

crocitiucta 26, 81 

Cucurblta)' 28, 66 

cyathoidea 22, 95 

Dehnii 26, 81 

deligata 30, 61 

distlncta 30, 60 

echinospora 24, 95 

enterocnroma 32, 47 

erinaceus /. . . . 24, 95 

euplecta 32, 45 

flexella 22, 95 

tioccosa 23, 62 

lloriformis 33, 31 

fusarioides 34, 51 

fusca 21, 95 

fusicarpa 28, 65 

gallinacea 31, 46 

granulata 23, 62 

friseorosea 29, 54 

emispha^rica 24, 95 

herbarum 22, 95 

hesperidea 26, 80 

humosoides 32, 46 

hyalina 28, 66 

hydrophila 34, 51 

impenaiis 29, 54 

Kulmia3 25, 99 

lacerata 26, 81 

la)tinibra. 33, 31 

lenticularis 22, 95 

leuooloma 25, 99 

longipes 29, 55 

lotiRipila 32, 46 

luteodisca 33, 31 

macropus 22, 94 

macrospora 30, 61 

maculinc-ola 30, 60 

inelaleuca 32, 47 

melastoma 32, 45 

mollisioides 24, 95 

multipuncta 33, 31 

mycogone 33, 31 

inyrieaoea 30, 59 

nigrella 23, 62 

nivea 25, 99 

omphalodes 28, 65 

onotica 28, 65 

Osraundai 31, 46 

ovllla 28, 66 

pallidula 28, 65 

pellita 25, 98 

Fersoonii 24, 96 

Pinastri 29, 55 

planodisca 31, 46 
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Peziza Polygoni 

Pteridis . .' 

pulverulenta 

regalis 

repanda 

ResinsB 

rubra ." 

rubrioosa 

sanguiaea 

scirpiiia 

SGutellata 

sepulta 

singularia 

solenia 25, 99, 

sphaerella 

stercorea 

subatra 

subcarnea 

subochracea. 

subtilissima 

subvernalis 

succosa 

sulcata 

sulphurea 

sulphurella 

tetraonalis 

Thalictri * 

theleboloides 

Tilioi 

translucida 

turbinata 

Typliaj 

unibrorum 

unicisa 

urticina; 

vesiculosa 

vinota 



Vinosa 



violacea 

virginea 

virginella 

viridicoma 

viticola 

vulcanalis ' 

vulpina 

Warnei 

Phacidium bruuneolum 

eoronatum 

crustaceum 

Phallus 

dfcmonum 

impudicus 24, 83, 

Ravenelii 

PHEaoPTERis polypodioides. . 



Phleblv merismoides 

pileata..* 

radiata 

zonata 

Phoma albifructa 

ampelina 

briinneotincta 

cucurbitalis 

elevata 

I elliptica 
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Phoma herbarum 33 

hvBteriella. 33 

liberata 24 

lineolata 33 

longipes 33 

MariaB 28 

Menispermi 21 

nebulosa 25, 81, 29 

fallens 28 
'hytolacc® 33, 23, 38 

Pruni 38 

stercoraria 30 

strobilina 30 

syringSB 27 

Phragmidium bulbosum 31 

gracile 29 

mucronatum 28 

Phyllophora BrodiaBi 22 

Phtllobticta Epig8B8d 38 

Grossulariee 34 

Labruscae 38 

lantanoidis 38 

Lonicerse 31 

NesfiBBB 34 

Podophylli 38 

rubra 35 

Sambuci 34 

variabilis 35 

Phybabum albicans 30 

atrorubrum 31 

Cffispitosum 26, 75, 28 

ineBqualis 31 

luteolum 30 

mirabile 33 

nutans 22 

omatum 31 

psittacinum 31 

pulcherripes 26 

Physcia aquila 22 

C8Bsia 22 

ciliaris 24 

obscura 22 

pulverulenta 22 

speoiosa 22 

stellaris 22 

Physostegia V irginiana. 22 

PiLAGBB faginea 26 

PiLEOLABiA brevipes. . 24, 90, 25 

29 

PiLOBOLUB crystallinus 27 

PiLOPHOBA flDula 22 

PiNGUicuLA vulgaris 28 

PiKus Banksiana 30 

inops 22, 54, 30 

mitas ; 32 

resinosa 30 

PisTiLLARiA musoicola 22 

oocciaea 30 

Placodium aurantiacum 22 

cerinum 23 

oinnabarinum 22 

elegans 25 

rupestre . . 22 

Plagiotheciitm latebricola. . 23 
piliferum 22, 58, 26 

15 



PAOB. 

23 
23 

85 
23 
23 
55 
85 
47 
55 
95 
95 
51 
51 
• 101 
43 
50 
60 
73 
94 
44 
94 
94 
43 
44 
94 

138 
44 

138 
50 
40 
85 
40 
50 
22 
89 
40 
40 
75 
63 
63 

102 
63 
63 
63 
63 

103 
79 

109 
69 

106 
66 
83 
68 
68 
54 
68 
87 
49 
63 
50 
64 
72 
64 
50 

108 



BXPOBT. 

Plagiotheoium turf aceum . . 22 

PiiANTAGO lanoeolata 35 

Rugelii 32 

PUECATUBA Alni 24, 76, 29 

Plutbub 38 

PoA alsodes 28 

PoDisoMA f usoum 25 

maoropus 23 

PoDospHiEBiA biuncinata 26 

Cerasi 24! 

PODOSPOBIDM rigidum, 22, 94, 24 

PoGONiA afflnis 31 

pendula 26 

PoLEHONiUM oeeruleum 23 

PoLYACTiB oana 30 

cinerea 32 

f asoioularis 26 

pulvinata 29 

streptothriz 33 

vulgaris 31 

PoLYCYBTiB Banunculaoea- 

rum 23 

Polygonum amphibium 34 

Careyi 27 

Hartwrightii 27, 90, 33 

PoLYiDEB rotundus 22 

PoLYPoniuM vulgare 24 

PoLYPOGON Monspeliensis. . . 34 

PoLYPOBUS abortlvus 38 

abietinus 22 

adustus 22 

albellus 30 

applanatus 22 

armeniaous 26 

attenuatus 26 

aurantiaous 26 

balsameus 30 

Beatiei 31 

benzoinus 33 

betulinus 24j 

biformis 22 

borealis 32 

Boucboanus 22, 82, 26 

brumalis 22 

CallosuB 30 

Oarolinensis 22 

cameus 22 

ocBruleoporus 26, 68, 32 

ceesius 24 

cerifluus 22 

chioneus 33 

chrysoloma 32 

cinnabarinus 22 

circinatus 32 

conchatus 27 

conchifer 26 

connatus 30 

corticola 24 

drispellus 38 

croceus 34 

cupuleeformis 27 

outicularis 32 

dualis 30 

elegans 22, 82, 25 

elongatus 24 
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PoLYPORUS epileucus 38 

f arinellus 30 

ferruffinosus 26 

flmbnatellus 38 

flavidus 26, 68, 33 

floocosus 33 

fomentarius 22 

fragrans 30 

fraxinophilus 35 

frondosus 24 

fumosus 21 

giganteus 22 

gilvus 22 

glomeratus 24, 78, 38 

Gordoniensis 26 

giiseoalbus 38 

griseus 26 

futtulatus 33 
irsutus 22 

hirsutulus 22 

hispidoides 33 

humilis 26 

igniirius 22, 83, 33 

immitis 35 

inoamatus 27 

induratus 31 

labyrinthicus 22 

laceratus 22 

lacteus 22 

leetificus 38 

lucidus 22, 82, 34 

luridiis 22 

maculatus 26, 69, 33 

marginatus 24 

medulla-panis 22 

moUuscus 32 

Morgan! 32 

nidulans. 30 

nigricans 27 

nigropurpurascens 30 

obducens 30 

occidentalis 22 

odorus 38 

ornatus 38 

osseus 30 

ovinus 22 

pallidus 31 

parvuius 32 

Peckianus 33 

pergamenus 33 

perennis 22 

picipes 25 

pinicola 27 

planus 31 

poripes 24 

radiatus 22, 83, 34 

resinosus 22, 83, 25 

rhii)idiu3 26, 69, 32 

rubiginosus 24 

saiiclnus 23 

SalviBB 27 

sanguinolentus 26 

scutellatus 22, 83, 31 

semipileatus 34 

semitinctus 31 
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BXPOBT. PAOI. 

PoLYPORDS similllmus 32, 34 

splendens 26, 68, 33, 37 

spumeus 27, 97, 32, 57 

squamosus 27, 97 

Stephensii 28, 52 

subacidus 38, 92 

subfuscus 22, 83 

subicuiosus 31, 37 

subsericeus 33, 37 

sulphureus, 22, 82, 27, 114, 38, 110 

Sullivantii 22, 84 

tomentosus 22, 82 

ulmarius 23, 52 

ifndosus 34, 42 

vaporarius 22, 84 

Vaiilantii 24, 79 

veiutinus 24, 79 

versicolor 22, 84 

vesiculosus 24, 79 

violaceus 26, 70 

virgineus 22, 84 

vlticola 24, 79 

volvatus ... 27, 98, 32, 57, 38, 110 

vulgaris . 27, 98, 33, 37 

Welnmanni 31, 37 

zonatus 24, 79 

PoLYSiPHONiA fastigiata 22, 72 

flbrillosa 22, 72 

f ormosa 22, 71 

Harveyi 22, 72 

nigrescens 22, 72 

Olneyi 22, 72 

subcontorta 23, 51 

subtilissima 22, 72 

PoLYTHRiNciUM Trifolii 22, 94 

PoLYTRicHUM strictum 25, 71 

PoPULUsdilatata 38, 83 

PoRPHRYDiUM CFUentum 27, 92 

Porphyria vulgaris 22, 74 

PoRTULACCA grandiflora 33, 17 

PoTAMOOETOK ampllf olius . . . 22, 54 

33, 95, 34, 55, 35, 146 

Olaytonii 34, 55 

crispus 32, 24 

gramineus 33, 35, 34, 55 

lonchitis 31, 31 

lucens 34, 55 

natans 30, 69 

Oakesianus,^ 22, 54, 31, 53, 34, 55 

pusillus 34, 55 

Bobinsii 33, 35, 38, 108 

rufescens 34, 41 

PoTENTiLLA fruticosa 22, 102 

recta 26, 48, 31, 52, 36, 37 

tridentata 28, 83 

Primula Mistassinica, 24, 101, 28, 83 

Protomyces conglomeratus, 32, 39 

Erythronii 25, 90 

fuscus 33, 27 

macrosporus 35, 138 

Menyanthis 28, 61 

polysporus 34, 45 

Prunus pumila 34, 53, 36, 37 

PSALLIOTA 36, 41 

Ptelea trifoliata 27, 111 
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Pterula densisBima 34, 

divarioata 32, 

setx>sa 27, 

Ptychooaster albus 22, 

Ptychomitbium incurvum. . . 22, 

PucdNiA 25, 

aculeata 22, 

acuminata 23, 

Amphibii 30, 

Anemones 23, 

angustata 25, 

anindinacea 25, 

Asteris 23, 

bullaria 28, 

CalthaD 29, 50, 38, 

Caricis 25, 

Circcete 23, 

Cirsii 34, 

Clintonii 28, 

Compositarum 23, 

Convolvuli 24, 

ooronata 23, 

CryptotflBniae 23, 

curtipes 26, 

Dayi 28, 

EUlsii 33, 

emaoulata 24, 

Galiorum 24, 

GentiansB 29, 

Oerardii 24, 

graminia 22, 
[elianthi 23, 

Hieracii 30, 

Hydrophylli 30, 

investita 22, 

Junci 22, 

linearis 33, 

LobelisB 26, 

Mariee-Wilsoni 25, 

Maydis 34, 

MenthsB 31, 

mesomajalis 23, 56, 28, 

minutula 24, 

Myrrhis 25, 

Nolitangeris 24, 

obtecta 25, 

orbicula 30, 

Peckiana 23, 

PhvsostegisB 29, 

Polygonorum 24, 

Prunorum 25, 

pulchella 25, 

PyroiBB 24, 

Scirpi 32, 

simplex 34, 

Smuacis 28, 

solida 22, 

Sorghi 28, 

spreta 29, 67, 31, 

striatula 33, 

striola 24, 90, 31, 

Thalictri 34, 

•TiarellaB 23, 56, 29, 

tripustulata 24, 

UmbeUif erarum 23, 
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PuocnriA variabilis 30 

Veratri 27 

Violanim 23 

Waldsteinise 22 

Xanthii 23 

PuNCTARiA latifolia 22 

tenuissima 22 

Pycnanthemum pilosum ... 26 
Pybekophora pbfiBooomes . . 30 

Ptrenula leucoplaoa 24 

nitida 22 

Pybiculabia grisea 33 

Ptrola secunda 36 

Ptbus sambucifolia 28 

Pyxine cocoes 22 

QuERcus Muhlenbergii 36 

phellos 33 

Badula pallens 22 

Badulum orbioulare 30 

Bamalina calicaris 22 

Bamularia albomaculata. . . 32 

angustata 32 

aquatilis 35 

ArmoraciaB 33 

brunnea 30 

Oelastri 33 

DiervillBB 38 

DulcamarsB 33 

eflfusa 32 

FragariBB 32, 43, 34 

Hamamelidis 35 

Impatientis 34 

Uneola 32 

MitelleB 33 

multiplex 38 

Nemopanthis 29 

Norvegic8B 32 

Oxalidis 38 

Plantaginis 32 

Prini 38 

Banunculi 35 

Budbecldi 34 

rufomaculans 34 

sambucina 34. 

Spiraece 34 

Vaocinii 35 

variabilis 32 

Banuncultjs ficaria 33 

Bavbnelia glanduliformis. . 23 

Beboulia hemispheerica 22 

BETiGULARiA.umbrina,27, 101, 31 

Bhabdospora subgrisea 38 

Bhinanthus crista-galli — 23 

27 
Bhinotrichum subalutaceum 34 

Bhizina undulata 23 

Bhizoclonium riparium 22 

Bhizomorpha subcorticalis. . 24 

Bhizopogon rubesoens 32 

Bhododendrom maximum . . 22 

27, 112, 28 

Bhodomela Bochei 22 

Bhodtmenia palmata 22 

Bhus copallina 30 

typhma 31, 52, 38 
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BKPOBT. 

Rhus venenata SO, 

Bhynghospoba maorosta- 

ohya 25, 70, 31 

nltens 26 

Bhytisma acerinum 22 

AndromedaB 25 

Blakei 22 

decolorans 22 

Ilicis-Canadensis 25 

lineare 25,100, 30 

maximum 31 

monoRramma 27 

Prini 22 

punctatum 22 

salicinum 22 

Solldaginis 22 

UrticcB 28 

Vaccinii 22 

BiBES Gro88ulari8B 33 

rotundifolium 34 

BicciA Sullivantii 22 

BiKODiNA ascocisoana 25 

con3tans 23 

sophodes 23 

BcESTELiA aurantiaoa 25 

cornuta 24 

Ellisii 33 

laoerata. . . 22, 93, 24, 103, 33 
penicillata 34 

BosA lucida 34 

setigera 38 

BuBUS hispidus 38 

neglectus 22,53, 36 

BuDBEGKiA laciniata 34 

triloba 33 

BiTMEx Britannica 36 

Engelmanni 26, 48, 29 

maritimus 33 

Patientia 25 

BussuLA alutaoea 22 

bif urcata 38 

compacta 32 

consobrina 26 

decolorans 23 

deUca 32 

emetica 22 

flavida 32 

foBtens 23,121, 32 

fragilis 33 

heterophylla 35 

Marias 24,74, 25 

nigricans 32 

nitida 23 

olivascens 32 

rubra 24 

simillima 24 

sordida 26 

viresoens 24, 74, 33 

Sabbatia stellaris 23 

Sacidium Pini 31 

Sagittabia pusilla 36 

variabilis 36 

Salix myrtilloides 31 

purpurea 30 

Salvia sclarea 33 
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BEP02ET. PAQS. 

Sambuous pubens 27, 111 

SarKassum bacciferum 22, 69 

Monta,gnei 22, 69 

vulgare 22, 69 

Saxifraoa aizoides 36, 38 

ScABiosA australis 36, 35 

ScAPANiA undulata 27, 92 

ScHizoPHYLLUM communc. . . 22, 81 

SciBPUS debilis 26, 89 

Eriophorum 31, 53 

maritimus 26, 89, 29, 65 

Olneyi 27, 90 

pauciflorus 30, 70 

polyphyllus 38, 108 

Smithu 36, 40 

subterroinalis 26, 89, 30, 70 

sylvaticus 38, 108 

Torreyi 25, 107 

ScLERiA verticiUata 28, 84 

ScLEROTiuM Orobanches .... 22, 101 

populinum 22, 101 

varium 22, 101 

SCLERODEBHA Bovista 24, 84 

vulgare 22, 84 

SooLOPENDRiUM vulgarc 33, 36 

Sbdum acre 36, 36 

reflexum 28, 46, 36, 37 

telephioides 22, 102, 32, 53 

Sepedonium brunneum 32, 44 

cervinum 32, 44 

chrysospermum 24, 94 

Septocylindrium Banunculi 34, 46 

Septogixeum Apocyni 34, 45 

Septonema bicolor — 28, 60, 31, 58 

dichaenoides 30, 53 

spilomeum 22, 90 

Septoria acerina 25, 87 

Aceris 33, 25 

Albaniensis 32, 39 

alnicola 38, 97 

atropurpurea 33, 25 

betulicola 34, 44 

Calystegiee 35, 137 

Canadensis 32, 39 

oannabina 35, 137 

cerasina 29, 48 

Cirsii 35, 138 

comicola 33, 25 

corylina 34, 44 

Cucurbitacearum 34, 44 

Dalibardffi 38, 97 

DentariBB 38, 97 

destruens 23, 55 

Diervilleee 38, 98 

difformis 29, 48 

emaculata 29, 48 

erigerontea 24, 87 

fumosa 38, 98 

Galeopsis 24, 44 

VXCl « OOj «w 

hedeomina 33, 25 

herbarum 22, 90 

Hippocastani 24, • 87 

Hydrocotyles 34, 44 

increscens 33, 25 



Stats Musbvm of Natural Histort. 



117 



BSFOBT. 

SspTORiA Liriodendri 23 

liObeliae 24 

Ludwigite 33 

LysimaohioB 38 

lythrina 33 

maculosa 28 

microsperma 34 

mirabilis 25 

Mori 33 

musiva 35 

Nabali 24 

CEnotheree 23 

ochroleuca 25 

OstrycB 33 

pastiuacina 33 

phlyct8enoides 24 

tlleaB 34 

plantaginicola 23 

PolygalaB 29 

punicea 38 

Fyri 23 

Rhoidis 28 

Ribis 38 

Kubi 23,54, 34 

salicina 25 

sambucini 28 

sanguinea 23 

ScrophularicB 28 

Sicyf 35 

Trlllii 38 

Ulmi 29 

UrticBB 33 

Verbascicola 28, 57, 31 

Verbente 27 

ViolfiB 24,87, 34 

virlditlngens 23 

Vitis 23 

WaldsteinisB 31 

Wilsoni 28 

Septosporium velutinum 32 

Sesuvium pentandnim 26 

Fortuiacastrum 24 

Setaria viridis 34 

Shepherdia Canadensis 32 

Sim BLUM nibescens 33 

SiRosiPHON Orameri 31 

Sibtotrema confluens 26 

BisTMBRUM canescens 36 

SviLAX hispida 30, 69, 35 

SoLEA concolor 28 

BoLENiA Candida 23 

fllicina 28 

ochracea 25 

villosa 31 

SoLiDAGO caBsia 27 

elliptica 27 

humilis 31 

latifolla 31 

rigida : 31 

SoLiERiA chordalis 22 

SoLORiNA saccata 22 

Sparoanium minimum, 30, 69, 34 

simplex 34 

Spathularia flavida . .22, 87, 28 
Speroularia media 23 



PAQB. 

54 
87 
25 
97 
25 
57 
44 
87 
25 

138 
87 
54 
88 
25 
24 
87 
45 
54 
48 
97 
54 
57 
97 
57 
87 
58 
55 
57 

137 
98 
49 
25 
43 

101 
44 
55 
54 
43 
57 
39 
87 
57 
56 
53 
22 
31 
71 
35 

146 
82 
95 
52 
83 
38 

111 
90 
30 
52 
52 
73 
61 
55 
55 
87 
49 



BBPOBT. PAQB. 

Bph£RELla carpinea 28, 81 

colorata 29, 62 

conigena 33, 34, 38, 104 

depressa 33, 34 

frazinea 35, 145 

Impatientis 30, 67 

indistincta 28, 81 

LeersisB 34, 53 

nigrita 33, 38 

oblivia 28, 81 

orbicularis 28, 81 

recutita 33, 34 

septorioides 32, 52 

sparsa 28, 81 

SpHiBRiA acervalis 28« . 79 

aculeans 24, 99 

aouleata 22, 99 

acuminata 22, 99 

albidostoma 32, 51 

amphicornis 31, 60 

aquila 23, 63 

Arceuthobii 27, 111 

bombarda 25, 104 

caraariata 29, 60 

callista 28, 77, 34, 68 

canescens 26, 86 

oanina 28, 78 

capillifera 33, 34 

oeanothina 29, 61 

cladosporiosa 31, 50 

clavariina 32, 51 

Clintonii 30, 65 

Olosterium 30, 66 

CoUinsii 29, 59, 30, 77 

confluens 23, 64 

Ooptis 24, 99 

Coryli 22, 100, 34, 57 

Crepini 31, 51 

culmifraga 29, 62 

curvicoUa 31, 50 

Daturae 28, 80 

Desmazieii 22, 100 

Desmodii 26, 87 

doliolum 23, 64 

eccentrica 25, 105 

elongata 23, 64 

epidermidis 22, 100 

exercitalis 30, 66 

exigua 30, 65 

exiPis 29, 61 

eximia 28, 78, 31, 60 

flmbriata 22, 100 

flmeti 29, 60 

flmiseda 31, 50 

flssurarum 22, 99 

fraxicola 25, 106 

fulgida 29, 62 

fuscella 26, 87 

gnomon 31, 51 

graminis 23, 64 

fyrosa 24, 99 

erbarum 30, 67 

hirsuta 25, 104 

hirtissima 28, 78 

humulina 32, 52 
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BEFOBT. PAGE. 

Sph£RIa infectoria 32, 62 

interBtitialis 29, 61 

intricata 32, 51 

Ealmiarum 25, 105 

lagenaria. 27, 110 

leonina 29, 60 

leucoplaca 25, 105 

Lespedez8B 22, 99 

lilacina 25, 104 

limeeformls 22, 99 

livida 32, 52 

longissima 24, 99 

maculseformis 26, 86 

Marciensis 31, 51 

melanostyla 25, 105 

melantera 29, 62 

minima 28, 78 

minuteila 29, 62 

mirabilia 28, 80 

monosperma 28, 79 

morboaa 31, 60 

moriformis 25, 104 

mutans 26, 87, 29, 64 

myriocarpa 22, 99 

nigrella 22, 99 

obaucens 29, 60 

obtusissima 29, 61 

onosmodina 30, 67 

o5theca 24, 99 

orthogramma 27, 111 

ovina 22, 99 

papilla 22, 99 

ParnassisB 27, 111 

Peckii 32, 52 

perisporioides 28, 80 

pertusa 22, 99 

petiolophlla 35, 144 

petiolorum 25, 105 

pezizula 25, 104 

pheeostromoides 28, 77 

phellogena 31, 50 

pioea 22, 99 

pilifera 27, 110 

platanicola 28, 79 

Potentillas 22, 100 

pulchriseta 31, 50 

pulicaris 28, 79 

pulveracea 25, 104 

pulvispyrius 22, 99 

punctiiormis 22, 100 

quercina 22, 100 

racemula 26, 87, 29, 65 

reoessa 29, 61 

ramulicola 25, 104 

rostrata 22, 99 

nibef aoiens 28, 79 

rubella 25, 104 

salebrosa 29, 61 

salicella 25. 104 

sarmentorum 26, 86 

BarracenifB 24, 99, 29, 70 

Saubineti 22, 99 

scapophila 30, 66 

scopula 32, 51 

Bcoriadea 28, 79 



BKPOBT. 

SPHiEBiA semen 26, 87, 29, 

smilacinina 29, 

Solidaginis 24, 

sordana 22, 

sorgophila 31, 

spermoides 29, 

sphaerellula 30, 

spieulosa 29, 

spina 29, 

Spraguei 23, 

squalidula 29, 

squamulata 32, 

staphylina 26, 

subconica 26, 

subcorticalis 28, 

subdenudata 32, 

subiculata 32, 

taxicola 24, 

thuiina 27, 

TiliflB 24, 

tubaeformis 28, 

Typhae 31, 

ulmea 22, 

UrticsB 28, 

vaccinicola 26, 

Vaccinii 30, 

valsoides 28, 

verbasciola 22, 

viridella 30, 

viridicoma 26, 87, 29, 

xestothele 30, 

Sphairooraphium hystrioi- 

num 38, 

lantanoides 38, 

SpHiEBONEMA aceilnum 24, 

aurantiacum 30, 

caespltosum 25, 

oonforme 28, 

consors 22, 

Coryli 24, 

Magnolias 26, 

minutissimum 25, 

oxysporum 28, 

pallidum 25, 

pruinosum 24, 

Kobiniee 30, 

spini 23, 

subtile 24, 

subulatum 24, 

Sph£R0P8is abundans 33, 

alnicola 38, 

anomala 24, 

bif ormis 28, 

brunneola 33, 

CandoUei 23, 

Caryae 35, 

celastrina 33, 

cerasina 33, 

Clintonii 28, 

cornina 32, 

Gallee 29, 

insignia 22, 

linearis 25, 

malorum . . .25, 85, 31, 58, 34, 
Menispermi 24, 
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BBPOBT. 

SPHiEBOPsis minima 30 

Peckiana 32 

Pennsylvanlca 30 

pericarpii 25 

phomatella 32 

Platani 25 

pulchella 24 

pulchrispora 32 

propullans 29 

quercina 26 

nbioala 38 

Sambuci 28 

seriatus 32 

smilaoina 32 

Squieriee. 28 

SyringBB 30 

typhiua 32 

Wllsoni 28 

SPBiEBOTHECA CastagQel 25 

panuosa 38 

pruinosa . : 25 

SpHiBRULiNA sambucina 38 

SpHAONCECETisHubneriana.. 27 

Sphagnum cymbifolium 22 

Girgensohnli 22 

laricinum 22 

neglectum 27 

recurvum 22 

Wulfianum 22, 56, 24 

Sphinctrina Cerasi 24 

tigillaris 28 

turbinata 22 

Spilocoea concentrica 27 

Pomi 23 

Spiranthes graminea 23 

simplex 33 

Spirogyra longata 28 

Spondylocladium tenellum. 32 

Sporendonema muscsa 25 

Sporidesmium concinnum . . 27 

29 

iepraria 28 

moriforme 25 

pezlza 31 

sicynum 31 

Sporobolus serotinus 27 

Sporocybe abietina 31 

byssoides 25 

caiicioides 22 

nigriceps 34 

Persicae 23,61, 34 

Sporotrichum alutaceum ... 32 

larvatum 32 

sulphureum 32 

virescens 32 

Spumaria alba 26 

Sptbibia filamentosa 22 

Stachybotrys lobulata 28 

Stagonospora Smilacis 38 

Statice Limonium 22 

Staurothble droinata 26 

Stemonitis ferruginea 22 

f usca 24 

herbatioa 26, 75, 81 

Morgan! 34 
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BBPOBT. FAQB. 

Stemonitis oblonga 23, 63 

typhoides 26, 83 

Stereocaulon oondensatum, 24, 69 

27, 114 

paschale 22, 66 

tomentosum 22, 66 

Stereitm acerinum 22, 87 

albobadium 24, 80 

balsameiim 27, 99, 30, 75 

bicolor 22, 86 

candidum 28, 62 

oomplicatum 22, 86 

cornigatum 23, 63 

Curtisii 24, 80 

fasciatum 22, 86 

f rustulosum 22, 87 

hirsutum 22, 86 

imbricatulum 22, 87 

neglectum 33, 22 

ochraceoflav um 22, 86 

purpureum 22, 86, 30, 76 

radiatum 26, 72 

rubiginosum 22, 86 

rugosum 24, 80, 35, 147 

sanffuinolentum 31, 38 

spaaiceum 22, 86 

striatum 22, 86 

tabacinum 22, 86 

tenerrimum 26, 72 

versiforme 27, 99 

Sticta crocata 24, 57 

glomerulifera 22, 61 

pulmonaria 22, 61 

queroizans 22, 61 

sylvatioa 22, 62 

Stictis cylindrocarpa 30, 63 

fllicina 29, 56 

hysterina 28, 69 

pupula 28, 69 

quercina 28, 69 

radiata 26, 99 

versicolor 29, 66 

Stilbospora magna 23, 66 

ovata 22, 90 

Staphyl8B8B 25, 88 

Stilbum aurifllum 28, 61 

candidum 28, 61 

erythrocephalum 33, 28 

flavipes 31, 45 

giffanteum 24, 93, 31, 59 

peTluoidum 24, 93 

pruinosipes 33, 28 

ramosum 26, 78 

Rhois 24, 93 

rigidum 31, 46 

smaragdinum 29, 61 

tomentosum 25, 92 

vulgare 29, 51 

Stiliphora rhizoides 22, 70 

Stipa Richardsonil 23, 60 

Streptothrix abietina 26, 93 

atra 23, 61 

Stysanus stemonitis 29, 63 

Symphragmidium effusum.. 33, 27 

Synalibsa SchcBreri 28, 47 
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BEPOBT. PAOB. 

Synchitrium Anemones 32, 39 

Taphrina alnitorqua 33, 32 

aurea 32, 49 

Taraxacum dens-leonis 23, 134 

Tecoma radicans 33, 17 

Thaligtrum anemonoides . . 23. 133 

34, 53, 36, 36 

purpurascens 22, 102 

Telephora anthocephala ... 25, 82 

caryophyllea 24, 81 

coralloiaes 24, 81 

laciniata 23, 53 

pallida 22, 86, 29, 67 

palmata 22, 86 

pedlcellata 25, 82 

radiata 32, 36 

rosella 35, 136 

Schweinitzii 29, 67 

sebacea 24, 81 

speciosa 30, 47 

terrestris 22, 86 

Thelia Lescuril 27, 91 

Theloschistbs candelarius. . 23, 50 

chrvsophthalmus 22, 63 

parietinus 22, 62 

Thymus aerpyllum 23, 134 

TiLiA Amencana 26, 88 

ToLYPELLA comosa 38, 83 

flmbriata 38, 83 

intertexta 38, 84 

ToRiLis anthriscus 26, 48 

ToRRUBiA capitata 26, 84 

clavulata 28, 70 

entomorrhlza 27, 108 

ophioglossoides . 25, 100, 28, 87 

superncialis 28, 70 

ToRULA alnea 25, 89 

curvata 30, 53 

herbarum 22, 91 

populina 24, 88, 25, 109 

ramosa 32, 39 

uniformis 33, 27 

Trametes odoratus 27, 99 

septum 24, 80 

suaveolens 31, 38 

Trogii 32, 35 

Tremella albida 25, 83 

aurantia 22, 88 

colorata 25, 83 

enata 27, 100 

epigeea 34, 43 

f oliacea 24, 80 

frondosa 26, 72 

Intumescens 30, 49 

lutescens 31, 39 

mesenterica 22, 88 

mycetophila 28, 53 

sarcoides 22, 88 

stipata 27, 100 

subcarnosa 32, 36 

subochracea 34, 43 

vesicaria 28, 53 

Triblidium claveesporum. .. 35, 143 

morbidum 31, 48 

Trighia clavata 22, 89 



BBPOBT. PAOB. 

Trighia chrysosperma 24, 84 

fallaix 30, 50 

inconspicua 31, 42 

pyriformis 24, 84 

reniformis 26, 76 

rubiformis 22, 89 

scabra 31, 42 

serpiila 24, 84 

turblnata 22, 90 

varia 24, 84 

TRicHOBASisGalii 24, 89 

Howei 23, 58, 30, 75 

iridicola 24, 89 

Labiatarum 24, 89 

suaveolens 24, 89 

Toxicodendri 25, 92 

Trichoderma viride 30, 57 

Trifolium hybrid um 30, 37 

proGumbens 23, 134 

Trigloghin palustre 33, 3.3 

Trillium erectum • 28, 84, 34, 56 

ery throcarpum 31, 53 

grandiflorum 38, 108 

Trimmatostroma America- 

num 31, 58 

Triosteum angustifolium ... 34, 41 

Triphraqmium claveliosum. 23, 55 

Tripsacum dactyloides 33, 18 

Trisetum molle 32, 64 

Triticum caninum 31, 53 

violaceum 34, 42 

Trogia Alni 29, 66, 31, 54 

crispa 29, 66, 38, 110 

Trypetheijum virens 22, 69 

Tuber dryophilum 33, 32 

TuBERcuLARiA Celastii 33, 28 

confluens 22, 94 

floccosa 32, 40 

franulata 22, 93 

irtissima 32, 40 

nigricans 24, 93 

subdiaphana 32« 40 

vulgaris 22, 93 

TuLosTOMA flmbriatum 23, 53 

TussiLAGO farfara 38, 107 

Tympanis acerina 31, 48 

alnea 24, 97 

conspersa 25, 99 

Fraxina 27, 108 

ff rosa 29, 56 

emopanthis 35, 142 

picastra 23, 62 

turbinata 30, 62 

Typha latifolia 26, 88 

Typhula filicina 27, 100 

Grevillei 28, 53 

gyrans 27, 100 

Ulmus Americana 31, 52 

Ulva iatissima 22, 74 

linza 22, 74 

(Jmbilicaria Dillenii 22, 68 

hirsuta 22, 68 

Muhlenbergii 22, 68 

Pennsylvauica 24, 68 

proboBcidea 22, 68 
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BEFOBT. PAOS. 

Umbilicaria pustulata 22» 68 

Unginula adunca 23, 65 

Ampelopsidis 25, 96 

circmata 25, 96 

Clintonii 25, 96 

flexuosa 26, 80 

geniculata 29, 53 

macrospora 25, 96 

parvula 26, ftO 

spiralis 26, 80 

Urceolabia scruposa 22, 65 

Uredo eecidioides 24, 88 

Ari-Virginici 23, 57 

Aspidiotis 24, 88 

Azaleee 28, 57 

Caladii 29, 68 

caricina 22, 91 

caryophyllacearum 26, 78 

Cassandree 30, 54 

Cti«rophylli 23, 57 

Cioiioraoearum 23, 57 

effusa 22, 92 

Empetri 27, 104 

epitea 22, 91 

fiiicum 23, 58 

Helianthi 24, 88 

ledicola 25, 90 

Leguminosarum 22, 92 

luminata 22, 92 

polygonorum 22, 91 

rotentillee 22, 92 

pustulata 23, 58 

Pyrolae 22, 92, 25, 109 

rubigo 22, 91 

ruborum 22, 92 

saliceti 22. 92 

Smilacis 27, 104 

Solidaginis 22, 91 

Vacciniorum 23, 57 

Violarum 22, 92 

Ubnula Craterium 22, 96 

Urocystis occulta 25, 90 

pompholygodes 38, 111 

pusilla 25, 90 

Uromyces apiculosa 22, 92 

appendiculata 24, 90 

Caricis 24, 90 

Claytoniae 29, 50 

EuphorbiflB 25, 90 

graminum 28, 61 

Howei 30, 75 

Hyperici 22, 92 

LespedezaB - procumben- 

tis 22, 92 

Lespedezee-violaceffi 22, 92 

29, 68 

Lilii 27, 103 

Limonii 23, 58 

macrospora 23, 58 

PeltandrBB 29, 67 

Phaseoli 27, 103 

Polygon! 24, 89 
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NOTE. 



By provisions in an act of the Legislature, S. N. Y. —Chapter 355 of the 
liaws of 1883 —entitled an act to regulate the State Museum of Natural 
History « * « *«the State Entomologist is placed on the scientific 
staff of the Museum, and the Trustees of said Museum are authorized to 
publish each year his scientific contributions, which publication shall be 
in lieu of the report now required by law from the State Entomologist." 

In compliance with the above provisions, four reports have subse- 
quently been made to the Regents of the University of the State of New 
York, and have been published in the Annual Reports on the State Museum. 

As the desired facilities for publication were not afforded under the then 
existing system of public printing, the reports have been brief and without 
the illustration and other features that were thought to enhance the useful- 
ness and value of those preceding. 

The report for 1883 will be found in pages 45-60 of the Thirty-seventh 
IlepK)rt on the New York State Museum of Natural History. It contains 
notices of official work and field collections, and of depredations by 
Orgyia in Albany and by the Chinch bug in Northern New Yorlc 

The report for 1884, is contained in the Thirty-eighth Museum Report, 
pages 67-76. In addition. to a list of the publications of the State Ento- 
mologist for the year and contributions to the Department for the same 
time, a sequel to the insect attacks of the preceding year is appended. 

The report for 1885, occupies pages 77-125 of the Thirty-ninth Museum 
Report. For an enumeration of its contents seej)age 320 of this volume. 

The report for 1886, is contained in pages 79-154 of the Fortieth State 
Museum Report, published in 1887. For its contents see page 324 of this 
volume. Of this report, 200 copies, with title-page and cover were 
printed as separates for the Entomologist for his distribution. Although 
not so designated, it may be regarded as the "Third Report on the 
Insects of New York," etc., in continuation of the series (the present 
being entitled the Fourth), and for permitting a readier reference to 
it in citations. It has already been so referred to in scientific publications. 

Of the reports for 1883, 1884 and 188r>, no copies having been printed 
outside of the small museum edition, such portions of them as may be 
deemed of interest, will probably be incorporated in the next (Fifth) 
report of the State Entomologist. 
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Offioe of the State Entomologist, 
Albany, December 14, 1887. 

To the Honorable Board of Begents of the University of the State of 
New York: 

Gentlemen. — In accordance with the law of 1883, regulating the 
State Museum of Natural History, I herewith beg leave to present 
to your Honorable Board the following report of some of my labors 
and investigations during the past year. In connection therewith, 
I "will refer incidentally to some entomological studies which are . 
being prosecuted by others. 

As in preceding years, my studies have been almost entirely in 
the direction' of the economic relations of insects. So important 
are these relations to the farmer, the gardener, the fruit- 
grower, the florist, the manufacturer, the exchanger of produce or 
manufactures, and, in consideration of our numerous household 
pests — to every member of community, that no apology is needed 
if they are permitted, for the time, to claim almost the exclusive 
attention of your entomologist It was to meet this need of reliable 
information of our insect pests, and of the most efficient means of 
controlling their ravages, that this Department was established in 
1880, and has since been sustained by the State. Tet, pure science 
must ever form the basis of the applications of science. The proud 
position that economic entomology has attained, is but the result 
of the earnest, patient, and long-continued scientific study that has 
preceded it, and without which it would have been an impossibility. 
To particularize : a very large proportion of the insects of the United 
States have been described, named and classified — our catalogues 
embracing about twenty-five thousand species. The several orders 
and suborders have been taken up by special students who have 
devoted their best energies and the greater part of their lives to 
descriptive and classificatory study. Thus : Dr. LeConte, whose 
^£|.me is inseparably connected with American Ooleopterology — 
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during the forty years that he devoted to the work, had described 
nearly the one-half of our known species of Coleoptera, viz., 4,739, 
and given original definitions of more than 1,100 of the higher 
groups.* Since his death in 1883, the order which he had so greatly 
advanced, has continued to receive the untiring study of Dr. Horn, 
and is being rapidly progressed through frequent monographic and 
other publications of superior excellence. 

To Mr. E. T. Cresson we owe much of our present knowledge of 
the Hymenoptera, through lists and monographs of several of the 
principal families, and last, through a Synopsis of the Hymenoptera 
of North America just published, giving the leading characters of 
families and genera, with synoptic tables which will afford the 
means for their ready recognition. One of the families of this 
order — perhaps the most difficult, from its many species and 
microscopic size of most of the number — the Chalcidid(e, is being 
successfully studied by Mr. L. O. Howard, of the Entomological 
Division of the U. S. Agricultural Department at Washington. 

Dr. S. W. Williston, of New Haven, is presenting from time to 
time, monographs of families in Diptera — an order which has 
been greatly neglected among us since the retirement of B aron 
Osten Sacken from the Bussian Legation at Washington, and his 
removal to Germany. Fortunately for us. Baron Osten Sacken's 
interest in Arfierican Diptera, is still maintained, as may be 
seen in his occasional publications, and in a contribution from 
him in this report and other services acknowledged. 

The Hemiptera still claim the . devoted attention of Mr. P. R 
Uhler, of Baltimore, who has recently given us our first list of the 
order, comprising the suborder of Heteroptera, to be followed 
soon, it is promised, by that of the Homoptera. Mr. E. P. Van 
Duzee, of the Grosvenor Library at Buffalo, is also working 
earnestly and successfully upon these insects — by far too gener- 
ally regarded as unattractive. 

Mr. S. H. Scudder's studies of the Orthoptera are being sus- 
pended, for a brief time only it is hoped, during the preparation 
and printing of his long-promised and anxiously awaited " Butter- 
flies of New England." 

Dr. H. A. Hagen, of the Museum of Comparative Zoology at 
Cambridge, Mass., still continues to be the highest authority in the 
Neuroptera, and a most diligent collector and custodian of all that 

♦Scudder, in Trans. Amer. EnL Soc, iv. 1884, p. xviU. 
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relates to the literature and biological illustration of North 
Americfioi insects. 

In Lepidoptera, Mr. William H. Edwards is continuing his 
invaluable publications and illustrations ^ in the Butterflies of 
North America; while the Heterocera (moths) are receiving their 
share of attention at the hands of Mr. Henry Edwards, Professor 
Femald, Bev. Mr. Hulst, Mr. J. B. Smith, and others. 

To such special students as are above named, the economic 
entomologist, whose field of study necessarily embraces all the 
orders without particular devotion to any one, has often occasion 
to apply for aid in the determination of new forms, discrimination 
between those that are closely allied, geographical distribution, 
extrication of perplexing synonymy, etc., etc. Much that he lacks 
may, by this means, be readily supplemented. In all cases such 
desired aid is cordially extended. I take great pleasure in 
acknowledging my personal obligations to each of the above 
named gentlemen — specialists, for the assistance that has always 
been promptiy and cheerfuUy— ofttimes unsparingly, extended 
to me. 

An unusual number of interesting insect attacks have been 
brought to my notice during the present year. Owing to the brief 
time that could be given to the preparation of this report but a 
few of them can be noticed, and those not to the extent that seems 
desirable. 

The cereals of the State have not been visited to any unusual 
degree, with insect injuries, with the single exception of a demon- 
stration of the joint-worm fly, Isosoma hordei (Harris), in some 
wheat fields of Niagara county. As there is apprehension that its 
presence in the western fields may be continued for a series of 
years, as is its wont when a footing has been secured, a somewhat 
extended notice of it has been given in the foUowing pages, in 
which means are suggested, which, if diligently employed, should 
arrest its spread. 

I have not heard of a continuation of the Hessian fly injuries, 
which for a few preceding years had been the cause of heavy losses 
to the wheat crop of Western New York, as notably in Wayne and 
Ontario counties in 1885, when the aggregate loss was estimated 
at $100,000, and in Seneca county, where, in the town of Junius, 
it was clainied that 40,000 bushels of wheat had been destroyed. 
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Less damage has been reported by the cloyer>seed midge, 
Gecidomyia leguminicola Lintn., from Central New Tort Perhaps, 
as its distribution extends into adjoining States and into Canada, 
its operations will be less severe where they were first observed. 
It has become very destructive in Canada, especially in Central 
and South-western Ontario, where its injuries are only being met 
by cutting but one crop of clover during the season. Mr. Fletcher, 
entomologist of the Dominion of Canada, has stated in a recent 
report: "The only iustances where any seed has been reaped are 
where, instead of allowing the clover to stand in the field till the 
end of June, it has been fed off by cattle and sheep till the begin- 
ning or middle of June, and then left to go to seed for the autumn 
crop. * * * The verdict of all the growers who have 
tried the experiment now seems to be that two crops can not be 
secured, and to get any seed at all, the first crop must be pastured 
until the beginning, and not later than the middle, of June. In 
this way the minute larvsB of the flies, which are to lay the eggs 
for the second brood, are eaten by the cattle at the same time as 
the clover and destroyed." 

In my report for 1886, reference was made to the nearly entire 
destruction of the hop crop of the State, by the hop-vinjs aphis, 
Phorodon humuli (Schrank), only about one-twelfth of an average 
crop having been secured. As predicted — in part from the 
remarkable abundance throughout the latter part of the season of 
its insatiable destroyers, the lady-birds, and particularly of one 
species, Adalia bipunctata (Linn.), the two-spotted lady-bird — the 
hop-yards, the present year, have been favored with an almost 
entire exemption from aphis attack. Those who are interested in hop 
culture — so important an interest in our State — may be especially 
congratulated in that the mystery that has so long enveloped 
a large portion of the life-period of the hop- vine aphis, viz., from 
its disappearance from the yards in the autumn to its reappear- 
ance therein the following spring, has, during the present year, 
been satisfactorily solved. For this gratifying achievement we are 
indebted to the United States Department of Agriculture, through 
the patient and laborious investigations conducted, almost uninter- 
mittingly from May to November, by Professor Riley and his 
assistants, of the Entomological Division. I extract from a note 
appended to proof-sheets of my report for 1886 (not yet published), 
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the following summary of the life-history of the insect, as it has 
been worked out within the last few months : 

"The eggs are deposited on the twigs of plum trees in the 
autumn (October). They hatch at the putting out of the leaves the 
following spring. Three generations follow on the plum, of which 
the last only is winged, which at once migrates to the hop-yards. 
The fourth and the succeeding generations on the hop, to the 
eleventh inclusive, are wingless females. The twelfth generation 
consists of winged males and females — the latter, agamic, and 
these return to plum trees in September. Here the thirteenth 
generation is composed of sexual wingless females, which, after 
mating, deposit the eggs which are to hatch the following spring, 
in continuation of the species. For a detailed statement of the 
above, see a communication made by Mr. L. O. Howard, of the 
Division of Entomology, under instructions from Professor Riley, 
in the Country Gentleman, for November 17, 1887, page 875, giving 
also the latest studies of Professor Eiley upon the insect, made in 
England during the present autumn." 

Now that the winter abode of the hop-aphis has been ascertained 
to be on plum trees, in the egg state, thereby, to a certain extent, 
bringing it within our reach (some entomologists are not yet willing 
to concede that it does not, in part, hibernate in the soil of hop- 
yards), it may with propriety be claimed that " the practical 
outcome of the investigation is very great." But it is to be feared 
that our worthy Commissioner of Agriculture, who has lent the 
aid of his department to this investigation, has been over sanguine 
in his announcement in his report of the present year, that "there 
is now no reason why this pest, which last year damaged the crops 
to the extent of hundreds of thousands of dollars, should be longer 
feared by hop-growers." 

The onion .crop has suffered severely from insect attack in 
various portions of the State. Serious complaints have been made 
of injuries from the onion maggot (the larva of the onion fly, Phor- 
bia ceparum Meigen), in Suffolk, Queens, Rensselaer, Essex and 
Genesee counties. In Otsego county, wire-worms are reported as 
having done much harm, while in Queens county, cut-worm attack 
was combined with that of the onion-fly. These injuries were not 
general, for in Saratoga and Livingston counties the crop is repre- 
sented as having been remarkably free from the ordinary depreda- 
tions of its insect enemies. 
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Young com, in Bethany, Genesee county, was attacked in June, 
by caterpillars, living within webs and silken tubes in the ground 
among the roots, which they leave to feed upon the stalk beneath 
the ground and to some extent, on the leaves above, after the habit 
of the cut-worms, although belonging to a diJBferent family from 
the NoctuidcBy viz., the Pyralidce. In some cases, the injury caused 
by them had necessitated replanting. From examples sent to me 
by Mr. W. E. Harding, I was able to rear the moth, and to find it 
to be a species of Cr ambus, distinct from (7. zeellus Fern., which 
has been so injurious to corn in Illinois, although the larval opera- 
tions as described to me are almost identical with those of that 
species. A description of the caterpillar was made, which will be 
given, together with a fuller notice of the insect and its operations, 
after the moth, at present in the hands of Professor Fernald for 
determination, shall have been named. Gramhus zeellus, known in 
Illinois as the root web- worm, in an instance related, was found to 
have cut down every hill of corn in a field of twenty acres. 

Injury to com is reported by Mr. C. L. Landers, of Afton, Che- 
nango county, from the larvse of one of the larger Chrysomelid 
beetles, which, upon rearing the imago, proves to be GJielymorpha 
Argus Licht He also observed the same, feeding on barley, cab- 
bage, grass, plantain and other weeds. The occurrence of this 
insect in harmful number upon a valuable field crop is so unusual 
that it was noticed in a communication to the Country Gentleman 
of September 1, 1887, as a " Milkweed Beetle with Bad Habits ;'* 
see page — , of this Beport Beetles from the pupae sent to me, 
emerged August nineteenth. 

Under date of May ninth, Mr. J. W. Babcock, of Eochester, 
observed an attack upon his apple trees, the nature of which was 
quite new to him. Both the buds and blossoms were being spun 
together and rapidly eaten. From examples received, and from 
moths subsequently reared, it was ascertained that the insect was 
the eye-spotted bud-moth, or Tmetocera ocellana (Schiff.). The 
perfect insect was obtained on June third, although July is given 
as the usual time of its appearance. Mr. Babcock was informed 
that the attack could be arrested by spraying the trees with 
London purple in^water — one-fourth pound to a barreL 

The rose-beetle, Macrodactylus mtbspinosus (Fabr.), made an 
appearance in unwonted numbers in Granby, Oswego county, in 
the fore part of June. The Oswego Times of June tenth, stated 
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that they were in such force as to devour all the foliage of the 
apple trees and eat the young fruit. Examples of the insect were 
sent to me for name, with inquiries of their nature and of means 
for arresting their ravages, as they were exciting much alarm 
. among the fruit-growers of that region. A reply was made in 
which were given the best known remedies against the pest, which 
was published in the Oswego Times of June eighteenth (see sum- 
mary of the communication in another page of this Beport). At 
Memphis, Onondaga county, at the same time, the beetles were 
said to be eating the j^oung peaches and killing the corn. 

An attack on apple trees at Moriches, Suffolk county, in early 
June, by the fall canker-worm Anisopteryx pometaria Harris* was 
recognized, in examples of the caterpillars sent 

A formidable attack was made by the quince curculio, Conotra- 
chelus cratcegi Walsh, late in September, in the quince orchards of 
T. C. Maxwell & Bros., at Geneva, N. T. The injury had been serious 
the preceding year, but this season it was still more severe. Of 
the crop of 1,000 bushels, fully one-third was more or less affected. 
Some of the quinces that appeared the finest outwardly, were 
fomid upon ciittmg, to contain seyeral of the lary» feeding in 
cavities within, defiled with their blackened excrementa. It was 
learned on inquiry, that probably about one-twentieth of the 
fruit dropped from the trees, the larrse continuing therein untU 
driven out by decay. The entire crop ripened earlier than usual, 
and much of it decayed while still upon the trees. Becommenda- 
tion was made of working the ground of the orchard thoroughly 
so as to destroy the larvsB by crushing and exposure after they had 
buried for pupation. 

The novel form of injury inflicted upon the elms of Albany in 
the year 1883, by the white-marked tussock moth, Orgyia leuco^ 
stigma (Sm.-Abb.), in girdling the young tips of elms and causing 
them to fall, has been repeated this year, as will be found noticed 
hereafter. 

The imported elm-leaf beetle, Gcderuca xanthomelcena (Schrank), 
which for several years past, to the southward of us, has 
been such a merciless defoliator of the elms, completely rob- 
bing them of their value as shade and ornamental trees and 
reducing them to unsightly harborers and propagators of a dis- 
gusting insect presence, has continued steadily to progress over 
the south-eastern portion of the State, until it has reached Pough- 
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keepsie — midway between Albany and New York. — in its northern 
extension. It is devontly to be hoped that through the discoveries 
and improvements made within the last few years in insecticides 
and in means by which they may be conveyed into and distributed 
over our larger shade trees, the distribution of this obnoxious 
foreign intruder may speedily be arrested. 

Another of our numerous imported pests, the larch saw-fly, 
Nematua Erichsmiii Hartig, has for some time been extending 
slowly over Northern New York, and this year has been observed 
in some of the south-eastern counties of the State, as in Albany, 
Schoharie and Otsego. In some localities where it has been the 
most abxmdant, it has caused the death of large numbers of 
the native larchs or tamaracks, Larix Americana. I had hoped to 
present in this report an account of observations made by me 
upon this insect the past summer, in Hamilton county and else- 
where, but it is necessarily postponed for the present. 

A strawberry leaf-folder, of somewhat different habits from 
those ascribed to the leaf-folder known to infest this plant, was 
observed by Prof. Peck, at Menands, Albany county, the latter 
part of June. It was believed to be identical with one that had 
appeared in September and October of the preceding year, thus 
indicating a double brood. The attempt to rear the moth was 
unsuccessful. 

The Zebra cabbage worm, as from its peculiar markings it has 
been named — scientifically, Mamestra picta (Harris), which has 
won for itself a bad reputation from its readiness to feed upon a 
large number ot quite dissimilar food-plants, as several of the 
garden vegetables, flowering plants, ornamental shrubs, buckwheat, 
etc., has been discovered at Chatham, Columbia county, by Mr. 
George T. Powell in defoliating currant bushes. They were found 
in their young stage feeding socially in large companies, and from 
having been rarely seen at that age they were not recognized until 
subsequent moltings developed their well-known and characteristic 
ornamentation. 

In occasional instances where insect injuries are presented for 
which no explanation can be offered, it is thought proper to report 
them in the hope that they may have been observed and accounted 
for by some other entomologist or careful observer. Attention was 
called in August to such an attack, by Mr W. E. Harding, of 
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Bethany, N. Y. LarvaB had been seen by him eating into the ripe 
kernels of wheat in the head, but he neglected at the time to save 
any of them for examination. Later when they were looked for, 
none could be found. The aggregate injury could not have been 
yery great, for it was stated that '* sometimes a head was found 
with several injured kernels." From the irregular manner in which 
the eating had been done, it could not have been the work of the 
Angoumois moth, Sitotroga cerecdeUa (Oliv.). Mr. Harding thought 
from the appearance of the depredator as he observed it, that it 
belonged to the Lepidoptera. Examples of the injured grain have 
been preserved in the State collection. 

A similar form of attack on plums was submitted by Mr. J. J. 
l?homas, of Union Springs, N. Y., which could not be identified. 
Three Lombard plums, nearly ripe, were sent, which had been 
ezcavatediin each case within one-eighth of an inch of the stem, to 
the depth of about one-tenth of an inch, and of about the same 
diameter. The original punctures probably had not been so large, 
but the skin surrounding it may have shrunken and parted in its 
drying. The excavations had more or less gum in them. One of 
the plums showed a smaller puncture a little removed from the 
larger, but in none could any oviposition or trace of larval opera- 
tion be discovered. The pits and their contents were in their 
natural state, with no evidence of having been reached by the larva 
of the plum-gouger, Goccotonis Scutellaria Lee. — a curculionid 
beetle of general distribution throughout the Mississippi valley 
whose habit is to penetrate the stone while still tender and feed 
upon the kernel. The plums were from Mr. H. C. Allen, of Erie 
county, who states that at least one -half of his crop had been 
destroyed in this manner — the cavities developing into rot He 
had not been able to discover any insect making the puncture. 

Another unexplained attack, presenting itself for the first time 
the present year, is a girdling of the tips of currant bushes, by 
some unknown insect, observed in Albany and vicinity during the 
months of May and June. The observations made and some 
speculations thereon are given in this Bepori 

Some other insect attacks brought to notice the past season may 
be found among the " Brief Notes on Various Lisects,'* with which 
this Report concludes. 

18 
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DtLring fhe year I have availed myself of opportonities offered, 
in an endeavor to extend a knowledge of insect life and inaeet 
habits in their economic aspects, in addresses made before the fol- 
lowing societies and organizations: 

Western New York Horticultural Society at Bochester. 

New York Farmers' Club, New York city. 

Farmers' Institute, at Batavia. 

Farmers' Institute at Schenectady. 

Agassiz Association, Albany Chapter. 

Dana Natural History Society at Albany. 

Albany Institute. 

Troy Scientific Association. 

Torrey Botanical Club, New York city. 

Entomological Club of Amer. Assoc. Adv. ScL 

American Pomological Society at Boston. 

In conclusion, I beg leave to present herewith the following: 
Notices of insect attacks and miscellaneous observations; a list of 
the contributions made to the Department during the year ; and a 
list of the publications of the Entomologist, for the same period, 
which, while given mainly as a record of entomological literature, 
may also serv^ to show some of the additional work of the Depart- 
ment other than that presented elsewhere in the Beport 

Bespectf ully submitted. 

J. A. LINTNER 



INSECT AHACKS AND MISCELLANEOUS OBSERVATIONS. 



THE INSECTS OF THE HEMLOCK. 

[NoTB.— The following list of insects feeding on the hemlock, together 
with a reference to amount and character of injury inflicted, was drawn 
up at the request of Professor A. N. Prentiss, of Cornell University, 
for use in the monograph on the hemlock, Tsuga Canadensis, which he 
had been engaged to prepare for the Division of Forestry, in the U. S. 
Department of Agriculture. It is understood that his manuscript was 
some time since presented to the Department, but in the absence of the 
needed facilities for prompt publication of the labors of the Division, there 
is no prospect of its early issue. Under the circumstances, in compliance 
with the request made. Professor Prentiss has kindly given me permission 
for the present use of the notes communicated to him. A few additions 
have been made to the paper since its return, and some figures introduced.] 

While the statement of Dr. Fitch, that " the hemlock is much the 
most free from insects of any tree in our country," may not be strictly 
true, yet its comparative freedom from insect attack is a fact, and one 
for which no satisfactory reason may be a&signed. The peculiar pung- 
ent odor of turpentine is generally thought to be repulsive to insects, 
and the spirits of turpentine is not infrequently employed to protect 
clothing, woolens, and specimens of natural history from the attack of 
moths, and some of the smaller coleoptera To some insects it is 
undoubtedly poisonous, and even its odor is fatal to. them. And yet, 
there are Lepidopterous larvaa, as for example, Pinipestis Zimmemumi 
Grote {BuU, U. S. 0,-G. 8urv. Terr., iv, 1878, p. 700), and Harmcmia 
pint Eellicott {Entomologica Americana, i, 1885, pp. 171-173) which live 
just within the sap-wood of young and vigorous pines; their bodies 
are constantly coated with the pitch, it constitutes pEu*t of their food^ 
as it is found mingled with their excrement, and their pupal stage of 
transformation is undergone within a mass of pitch-exudation upon 
the bark of the tree. The pines furnish the requisite food for a large 
number of insects, most of which are limited to them, although a few 
extend their range to other Coni/erce, and to some of the deciduous 
trees. M. Edouard Perris has given a list of more than a hundred 
species which infest the maritime pine of Southern Europe. Dr. Fitch 
in his Fourth Beport on the Insects of New York, in 1868, notices sixty- 
six pine-feeding insects. Dr. Packard in his Insects Injurious to Forest 
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and Shade Trees, in 1881, has extended the number to IOC, occurring 
on the different species of pines in the United States, while omitting 
seyeral Hemiptera (bugs) which occur in greater numbers upon other 
kinds of vegetation. It will be safe to say that we know of, at least, 
125 species of pine-inhabiting insects. 

About thirty species are recorded as infesting spruces {Abies nigra 
and A. alba), and about the same number the ^s {Abies baJsamea, 
mainly). Dr. Packard (^e. cit.) names fifteen species on the Junipers 
{Junipenis Virginianus and J, communis), and but three on arbor Titffi 
{Thuja ocddentalis). 

The species known to feed upon the Hemlock are the following: 

Lepidopteba. 

Eacles imperialis {Drury); Fitch, 4th Kept. Ins. N. Y., p. 62. 
Thyridopteryx ephemereeformis {Haxvorth); Glover, Ent. Ind. Agr. 
Bepts., p. 90. 
Tolype laricis {Fitch) ; Lintner, 1st Kept. Ins. N. T., p. 86. 
Cleora pulchraria 3[inot ; Packard, Rept.' Oomm. Agr. for 1885, p. 327. 
Tephrosia Canadaria Guen. ; Hulst, Ent. Amer., iii., p. 49. 
Eupithecia luteata Packard; Packard, Bull. 3, Div. EntomoL, p. 24. 
" The Hemlock inch-worm; " Packard, Ins. Inj. For.-Sh. Trees, p. 242. 
" The ten-lined pine inch-worm; " Packard, ib., ib. 

Tortrix f umiferana Clem. ; Pack., Rept. Comm. Agr. for 1883, p. 146. 
Qelechia abietisella Pack. ; Id., ib., p. 150. 

A leaf-miner, undetermined; received from Prof. Prentiss. 

COLEOPTEBA. 

? Dicerca sp.; Packard, Ins. Inj. For.-Sh. Trees., p. 241. 
Hadrobregmus foveatus {Kirby); Packard, loc. cit. sup. 
Orthosoma brunneum {Forster); Packard, loc. cit. sup. 
Hylotrupes bajulus {Linii.); Fitch, 4th Rept Ins. N. Y., p. 62. 
Callidium sp. ; Thomas, 6th Rept Ins. 111., p. 149. 
Leptura Canadensis {Fabr,); Packard, loc. cit., p. 240. 
" A large longicorn borer," indet ; Packard, loc. cit, p. 241. 
" A short longicorn borer," indet. ; Packard, loc. cit, p. 241. 
Nyctobates Pennsylvanicus {De Oeer); Schaupp, Bull. Brook. Ent 
Soc, iv., p. 23. 
Pissodes strobi Peck; Packard, loc. cit, p. 231. 
Crypturgus atomus {LeGonte); Packard, loc. cit, p. 231. 

Hemipteba. 

Cicada septendecim Linn,; Riley, 1st Rept Ins. Mo., p. 24. 
Lioderma ligata {Stal) ; Fitch, 4th Rept Ins. K. Y., p. 62. 
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Caloptenus apretus TjhJ^; Biley, lat Bept. U. S. Ent.Comm., p. 263. 

Thfl injuries from tlio above insects (twenty-five apecies) differ in 
character and in degree, as will appear from the following brief 
notices of their depredations : 

Eaclei imperialis, or the pine Emperor moth, is among the largest of 
the family of Bombycidce, whicb contains our largest lepidopterous 
insects. Its caterpillar, from its great size, is necessarily quite vora- 
cious as it appro.ichos maturity, and will readily denude a limb of 
its leavesi but fortunately it never occurs in numbers sufficient to 
enable it to inflict any serious injury. It is seldom that more than 
two or three occupy the same tree. A. figure of the moth — not a 
good one, but serving the purpose of recognition — is given in the 
Natural Eiatory of the Slate of New York — Agriculture, by E. Emmons, 
ToL v., pi. 40, fig. 7. 

Tb/jrpe laricis, the larch-lappet, infests also the larch (Larue Ameri- 
^^^ ^ ^^ cana), from which it has . 

^^■A^B^^V drawn its si>ecific name. I 

^^^^^^^^F It also occurs upon pines, 

^i^^H^IP and is but seldom met 
^B with on the hemlock. It 

^^ is a beautiful, interesting 

Pie. L— Themalft and rare species .— never 

becoming so numerous as ^^- 3.— The ismalB 
to prove a pest A detailed account of its trans- °"** i.abicib, 

formations, life-history, distribution, etc., is contained in the first Report 
on the Insects of New York. The mole is shown at figure 1, and the 
female at figure 2. 

Thyridopleryx ephemerceformw, the basket or bag-worm, is also 
seldom met with on the hemlock. Of its twenty known food-plants, 
its favorites are, apparently, the red cedar {Juniperus Virginianus), and 
the arbor vits (TAiya Occidentatit). 

Cleora pulchraria is one of the " measuring worms " (as are the three 
following species), which is found frequently on the hemlock, but it is 
of an inconsiderable size, and never multiplies to an injurious extent 

T^krosia Canadaria is another measuring worm, which feeds on tama- 
rack and spruce, and probably on pine, as the moth has been found 
abundantly at Center, N. Y., amidst the pines of that locality. 

Eupithecia luteata is common on several of the evergreens. It is a 
small larva, and of no special economic importance. 

The hemlock inch-worm (a Eupiihecia species) and the ten-lined 
inch-worm,, as in the absence of a knowledge of the moths which 
they produce, the two are designated by Dr. Packard, have only been 
observed in Maine, and nothing has been recorded of their habits. 
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TiyHrix /umi/et-ana, or the spiuoe-bud worm, has been verj 
destructive to aprucea in portions of Maine, as observed and reported 
by Dr. Packard. It has occurred in verj large numbers in some 
localitira, where it hae caused the death of a large number of trees, 
bj eating off the buds in June as they were developing, and arreeting 
the new growth. In a few instances only, it has been detected feed- 
ing on hemlock. It is found, also, in Massachusetts, New York, 
Pennsylvania, Ohio, Illinois and Wisconsin. 

Gelechia abiMiseUa is a small insect belonging to the TineidcB. It is> 
known, up to the present) only on the hemlock, in which the cater- 
pillar causes dead patches on the smaller twigs by biting oS and 
weaving together several of the leaves into a broad, flat, irregular 
case, within which it lives in a rude silken tube. 

The Coleopterous larvce infesting the hemlock, are of greater 
economic importance, as they are all borers in the trunk, limbs and 
twigs, or excavate smaller burrows between the wood ^ind barb. 

The Dicerca sp? was found under the bark of a dead tree. Most of 
the species of this genus burrow in the sap-wood a little beneaUi the 
bark, and usually attack trees only of an impaired vitality. 

Sadrobregmus/ovecUus has been found not very abundantly, not only 
in logs and in stripped and piled bark, but also within the bark of 
large healthy trees (Packard). It belongs to the destructive family of 
Ptinidce, which contains a large number of species, mostly ol small 
size, and of injurious habits, although more generally living is vege- 
table matter in an incipient stage of decay. 

Orihoaoma hrurmeum, is a common and well-known longioom beetle, 
of a large size, the larva of which sometimes measures two inches in 
length. It is a member of the ex- 
tensive family of Cerambyctda, con- 
sisting of an immense number of 
species — some of remarkable size 
and great beauty. Their larvaa sub- 
' sistexdusivelyonthewoodyparia of 

plants, within the trunks, branches 
and roots of trees. 0. iymnneum, is 
generally distributed over the Atlan- 
tic States, but fortunately its attack 
is usually confined to dead or dying 
trees, unlike a closely allied species 
formerly embraced in the same 
genus with it, viz., PrionuK taticollif, 
which, at times and in certain local i- 
tie8,is very destructive to grape vines 
and apple and pear trees, which it 
[ kills by burrowing into their roots. 
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0. brunneum ib identical with the cylindricum of Fabr., the Pennsylr 
vanicvm of De <3eer, the tulcatum of BeauTois, and the unicoHor 
of Dnir7, vbicb are redeBoriptionB and renamingB of Forater's 
brunneum of 1771. The figure represeots ao individual of the maxi- 
mom size, 1.80 inch.; smaller ezamplea measure from- 0.90 inch, 
upward. 

Hylotnqiea bagvlut is another of the Cerambycida. Dr. Fitch records 
it among the pine insects, and also as aometimee attacking 
the hemlock {loc-. cil.). Dr. Thomas, formerly State Bntomologist of 
Illinois, mentions it as occasionally seriously injurious to hemlook 
lumber. Dr. Harris represents it as one of the moat common of its 
Hod in the vicinity of Boston {Tntecls Injurious to Veg^ation, page 100, 
plate 2, fig. 12). Eirby and Spence state of it that the grubs greatly 
injure the wood-work of houses in London — piercing the rafters of 
the roofs in every direction, and when arrived at maturity, even 
penetrating through sheeta of lead which covered the plaoe of their 
exit. It has probably been introduced in this country from Europe, 
88 it is met with more abundantly near the sea-board. 

CaUidium sp? belongs to the same tribe with the preceding, and 
is of similar habits. The extent of \\a injuries is not recorded. 

Leptntra Ganaderwiix has been taken from hemlook stumps in the 
A.dirondack mountains. It is probably seldom injurious to living trees. 
I have found the beetle common on blossoms of the golden-rod (£b/t- 
dago) at Long lake in the Adirondacks, in AuguBt. 

The two longicom borers, of which the species were not identified 
occurred in the bark of fallen 
hemlock. The smaller one 
'■ (Figure 4) resembled the 
' larva of the common longi- 
com pine-borer, Monoham- 
mus confueor (Kirby)— the 
most pernicious of the pine- 
borers. Thefigures arefrom 
the Third Report of the U. S. 
Fia *.— Lnrra Entomological Commisition, pL 
otaloDKioorQ ^j one of two plates pre- 
uoder hem- pared to muetrate, by en- 
look bark, largements and details of 
structure, a paper by Dr. A. S. Packard fiq. i.—ixr\aot a lonukom beeUe 
entitled "Desoriptionfl of the Larvte of from under hemlwk bark with en- 
Injurious Forest Insects." larBement ol mouth parts. 

Kyctobales Pennsylvanicus is one of the Tenfbrionidce, or "ground 
beetles." Its pup« were found by Mr. Schaupp, on July eighteenth, in 
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hemlock. It probably ^11 not prove to be a deatruotiTe species, as 
the group to which it belongs have their habitat under dead bark. 

Pissodes flrobi is the notorious white- 
pine weeril, the larvee of which inflict 
Buch serious injuries on young pines by 
infesting and destroying the topmost 
shoot, checking its upwnrd growth and 
causing au unsightly bend at this point. 
a as future upward growth can be con- 

Fio. fl.-The whitB-pine weeTii, tinned only through one of the lateral 
PiBBODisBTBOBi; a. itaiarvai b. the shoota. The beauty of the trees .and 
vaf^ their value for commercial purposes are 

thereby greatly impaired. The operations of this beetle do not, how- 
ever, prove as serious to the hemlock as to the pine, seldom producing 
deformation in it. 

In the Annual Report of the United States 
Department of Agriculture for 1885, plate 
ix, from which the figures illustrating this 
insect and its operations are taken, also gives 
representations of remarkable deformations 
produced in white pines through the custom- 
ary destruction of the terminal shoots by this 
insect attack. Figure 6 shows the beetle, its 
larva and the pupa. In Figure 7, the larval 
burrows in the sap-wood and in the heart- 
wood are represented at a; and in b the 
pupa-cases or cocoons beneath the bark 
removed, and the interior burrows in the 
heartr-wood, are shown. , 

Cryplurg uis (Uomus, the smallest known beetle 
among the Scolytid beetles, was found by 
Dr. Packard in considerable numbers in and 
under the bark of standing dead hemlocks in 
Maine. It has also been observed in the 
same situation in pines, in Canada, New York 
and Massachusetts. It is especially destruc- 
tive to spruces, as it burrows the bark irreg- 
ularly, and not in the plane of the sap-wood. 
Ita galleries are very numerofis, a great many 
being contained within a square inch o"f ^*!*'7![!^"''7^«- 

° ^ rowB nod COOOOQB of FiBBOAM 

extent. btoobi. 

Of the two Hemipterons insects recorded as infesting the hemlock 
(there are probably several other species of the order which have been 
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overlooked up to the preBeiit)j one is the seveDteeo-year cicada (oom- 
mooly, but improperly, called locuat). Cicada sef^endedm. Its injuries 
are inflicted hy the female boring into the twigs for the deposit of its 
eggs. It has not been observed to ovipoBit in pinea (Isf Bept. Ins. 
Mb., p. 2i). The other, Lioderma ligala, or the bound tree-bug, bo 
named from the red band surrounding its margin, is 
represented by Dr. Fitch, as "sometimes clinging on 
this tree, and probably sucking the juices of the leaves." 
It may not, however, be accepted as an injurious species 
without further observation of its habits, as several of 
its near relatives are known to subsist upon the juices 
of other insects which infest our trees. Dr. Fitch, inFio-s-Thebound 
his 8d Report, page 71, No. 100, includes this insect, ^mk ""wi^Tl 
under the name of Perdaloma ligaia, among those which ( Alter G love n. 
affect the leaves of grapes by puncturing them ami sucking their 
juices. It is shown in Figure 8. 

Of the Orthoptera, the Eocky Mountain locust, Caloptenui sprettts 
(Figure 9), according to Prof, Riley, in 
periods of its abundance, often stri^ 
the leaves of the hemlock, arbor-vitse, ^ 
the pines, and the Norway spruce. The 
injury to these evergreens is serious, Fia. a.— The Kooky Mountsia Locust 
OS they are much more sensitive to CiwpTBHUB bpiibtub— Female. 
defoliation than deciduous trees. {First Report U. S. Entomological 
Commission, p. 253.) 

Several of the insects noticed above are believed either to attack 
only sickly or diseased trees, or those already dead, yet their opera- 
tions and their history may be quite as important and as deserving of 
observation and study as those which confine their attacks to living 
and healthy vegetation. This view of the comparative importance of 
the two classes has been so ably presented by Dr. Asa Fitch, that we 
quote from his Fourth Report on the Insects of New York (1859, pp. 2, 3), 
a portion of his remarks prefatory to his consideration of the Insects 
Infesting Evergreen Forest Trees : 

"The evergreens are so high]y esteemed for ornamental purposes, 
and some of them, particularly the pines, are so valuable on account 
of the timber that they yield us, that we are much interested in 
knowing the insects which we have in this country, which infest these 
trees to their injury, either by stunting their growth, marring and 
deforming them, or causing their premature decay and death. For- 
tunately for us, it is upon trees that are sickly and decaying, or upon 
their dead trunks and timber, that most of these insects make their 
19 
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attack. Such insects are currently regarded as being of but little 
importance, those only which are the source of the evil, which prey 
upon trees which are healthy and in full vigor, causing them to become 
sickly and decrepit, being deemed of a character so pernicious as to 
merit special observation. And yet those insects which only invade 
dead trees and their timber, are at times occasioning serious losses, 
showing that they are far from being such trivial evils as we are 
accustomed to deem them. While this Report is in course of prepara- 
tion, a casualty occurs in our midst, which furnishes a forcible 
illustration of the truth of this statement I allude to the breaking^ 
of a railroad bridge over the Sauquoit creek, near Utica, on the 
morning of May 11, 1858, by which frightful disaster eight persons 
lost their lives and upwards of fifty others were maimed or injured 
more or less severely. We are inforiped by the Utica Morning 
Herald, in an article prepared immediately after the writer had 
visited the scene of the catastrophe, that the principal timbers of 
the bridge, though externally perfectly sound in their appearance, 
were profusely perforated with minute worm holes, whilst all the 
interior was so decayed and rotten that the slightest force sufficed to 
break it into fragments. This fully explains why a structure which 
had been so recently erected that no suspicions could be reasonably 
.entertained of its being in the least defective and unsafe, was yet in 
reality fearfully so. Some one of these minute timber-beetles which 
subsist upon the wood of dead trees, had here its abode, multitudes 
of them probably mining their burrows everywhere through the 
interior, as is their habit, and then easting their way out to found new 
colonies elsewhere. As the little pin-holes which they perforate 
scarcely diminish the strength of the timber in the heart, they are 
deemed of no consequence. And yet from every shower that passes, 
water is admitted through these perforations to the interior of the 
timber, filling the multitude of little cells which these insects have 
there excavated, and saturating the wood as though it were a sponge. 
The outer surface being exposed to the atmosphere speedily dries and 
thus remains perfectly sound, whilst the interior continuing damp for 
several days, rapidly though insiduously decays. Thus the sad dis- 
aster to which we have alluded, and the destruction of property and 
loss of life with which it was attended, there can scarcely be a doubt, 
was caused by one of those minute insects, which are popularly 
regarded as being of trifling consequence, since they never attack 
iving trees." 
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The Chaloid Parasites op Cecidomyia BETtJLiB Winn. 

From some galls of the above species of the transformed seeds of the 
catkins of white birch, Betula alba, received from Mr. Peter Inchbald, 
of Fulwith Grange, Harrogate, England, three species of Chalcid 
parasites were obtained, which, being submitted to Mr. Howard of 
the Agricultural Department at Washington, were determined, gener- 
ically, as TorymxiH sp., 9> Tetrastichus sp., and Entedon^^, — one female 
and five males. The galls were kindly sent that they might give me 
their Gecidomyian inmate for comparison with our native species* 
but not a single one was disclosed. The parasites emerged during 
April sixteenth to April twenty-seventh. 

Some infested catkins, which had been collected by me during the 
month of October 1886, also failed to give any of the producing insects, 
probably from having been deprived of moisture during the winter 
and spring, as Mr. Inchbald has stated in his letter to me, that they 
require moisture for their development and need to be sprinkled with 
water occasionally. Some galls, gathered in Albany on March twenty- 
first, which had begun to disclose their imagines on May fifth, also 
gave out quite a number of Chalcid parasites, the first of which made 
their appearance on April twenty-eighth. Others emerged ^bout the 
middle of May, and continued to appear until the twenty-fifth of 
June — the last date recorded. They were quite numerous. As it 
would be of no little interest to compare these with the European 
parasites above noticed, they were also sent to Mr. Howard for his 
examination, who returned the following answer: 

" They are different from those bred from the English specimens. It 
will probably be necessary to found a new genus of the PteromalincB 
for them. In some characters they come close to Merisus, of which 
Professor Riley has bred and described two species from Cecidomyia 
destructor [Proc. U. S. National Museum, viii, 1885, pp. 413, 416] -but the 
metanotal and claval characters separate them from this genus." 



Isosoma hordei (Harris). 

Ths Joint-vxyrnx Fly. 

(Ord. Hymenoptera: Fam. CHALoiniDiE.) 

Harris : in New Eng. Farmer, ix, July 23, 1830, No. 1, p. 2 (original descrip- 

tlonV, Treat. Ins. New Eng., 1852, p. 441; Ins. Inj. Veg., 1862, pp. 

551-561 (as Earijtomn h.)\ Ent. Corr., 1869, p. 361 (Irhneumon h.). 
Fitch : in Trans. N. Y. St. Agricul, Soc, xxi, 1862, pp. 830-851 ; 7th Bept. (in 

6th-9th Repts.) Ins. N. Y., 1865, pp. I44r-165, pi. 1, fig. 1 (as Burytonia 

tritici, E, hordei, and E. secalis). 
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Walsh: in Pract. Ent., i, 1865, pp. 10-12, p. 37-8 (what it is); Amer. Ent., 
ii, 1870, p. 329-30, figs. 3, 4 (referred to Isosoma). • 

Walsh-Riley: in Amer. Ent., i, 1869, pp. 149-158 (figures, nat. hist., para- 
sites, varieties, etc.). 

Bethune: in Ann. Kept. Ent. Soc. Ont., for 1871, pp. 59-61, figs. 58, 59. 

Lintneb: in Count. Gent., xxxix, 1874, p. 584 (mode of attack); id., xlix, 
1884, p. 857 (as Isosoma tritici), 

Packard: in 9th Kept. U. S. G.-G. Surv. Terr., 1877, pp. 693-695. 

OooK : in Rural N. Yorker, xliv. May 9, 1885, p. 314 (as J. nigimm, n. sp.) ; In 
Amer. Nat., xix, 1885, pp. 804-808 (as L ? nigrum), 

Riley : in Rur. N. Yorker, xliv, June 20, 1885, p. 418, fig. 215 (in Ohio) ; in 
Rept. Commis. Agricul., for 1886, pp. 539-542 ; in Encyc. Brit., Amer. 
Edit.— Agriculture, page 13.9, fig. 18. 

OoMSTOCK : in Count. Gent., lii, 1887, p. 529 (life-history, remedies, etc.). 

Pieces of wheat straw showing insect attack, were received from 
Mr. C. H. Boyd, of Johnson's Creek, Niagara county, N. Y., on Sep- 
tember fifth. They had been taken from a mow as a sample of much 
of the straw in it. The attack was new to those to whom it had been 
shown, and it was learned that it was quite common throughout 
Niagara county. 

The straw contained the larvee, apparently about full-grown of the 

joint-worm fly, Isosoma 
hordei. The larvae were 
small, about one-tenth of 
an inch long, footless, of 
a yellowish-white color, 
and embedded in elon- 
gate cavities in the stalk 
near one of the lower 
joints, converting thai 
portion into a hard, 
woody substance. Their 
location within could be 
Fig. 10.— The Joint-worm Fly, Isosoma hordki. and detected by a smooth, 

i(8 galls. • elongated, and more or 

less swollen portion of the stalk immediately over them, appealing as 
if slightly blistered. 

Sometimes these swellings are larger, more prominent and gall- 
like, as in the pieces of straw illustrated in Figure 10, at a, in their 
natural size. The perfect insect that emerges from them through 
the small round hole shown in some of the galls, is represented in 
enlargement at b. 

In the portion of the plant infested, and also occasionally, in the 
deformation, swelling, and bending over of the stalk, the joint-worm 
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attack r^ddinbles that of the HesBian fly, Cecidomyia destructor — a 
mpre common and better known insect The two, however, need not 
be confounded. 

While the joint-worm is imbedded vnthin the straw, the larva of the 
Hessian flj invariably lives otUside of it, between the straw and the 
sheath, at the joint. The "flaxseeds " which are found in this position 
are the larvsB of the Hessian fly transformed into pupsB, and are unfor- 
tunately, too familiar to many of our farmers. 

Joint-worm Injuries. 

It is a destructive insect, not only to wheat but also to rye and 
barley. A few years prior to 1829 and 1830, when the first notices 
were published of it, it had proved so injurious to barley in some 
portions of Massachusetts as to compel the abandonment of the culti- 
vation of that crop. Many fields failed to yield the amount of seed 
sown. Dr. Karris described the new insect, in 1830, and named it 
from the plant on which it occurred, hordeum being the Latin name 

for barley. 

Its Further History. 

Its early history is detailed in Harris' " Treatise on Insects Injurious 
to Vegetation," pp. 651-561. Its ravages did not long continue in 
Massachusetts, for after the year 1831 it ceased to attract particular 
attention. Later, it became destructive in Virginia, where it occa- 
sioned such serious losses that, in 1854, a " joint-worm convention " 
was held at Warrenton, to ^discuss the insect and learn the best 
remedies that could be employed against it. 

In 1852, it was observed in some of the central counties of the State 
of New York, when it was brought to the notice of Dr. Pitch, Ento- 
mologist of the N. Y. State Agricultural Society, who gave it careful 
study, and in 1859, from variations in colors of specimens examined, 
named and described as new species, Euryioma tritici and Eurytoma 
fuLvipes — the first from wheat, the other from barley. Later, from 
specimens infesting rye in Eastern Pennsylvania, he described Eury- 
toma secalis. But each of the above three (for an account of which see 
his Seventh Report on the Insects of New York, published in the Trans- 
actions of the N, Y, State Agricultural Society, vol. xxi.,-1862, pp. 830-851) 
have been pronounced only colorational varieties of Isosmna hordei 
^Harris).* See Walsh-Eiley in American Entomologist, i, pp. 152-153. 

^If the antennal features of the " yellow-lefffired barley-fly," Eurvtoma fuJioipea, have 
been correctly flrlven by Dr. Fitch, namely : In the male " the antenneo are thread-like 
or of equal thickness through their whole length, and thinly bearded with short robust 
bristleB," whereas, in Isotoma hot^dei, " the joints are surrounded by whorls of hairs" — 
then Isosama fuhripes will be entitled to retain its designation as a valid species. It 
does not appear that it has been observed since Its description," 
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Within a few years, after a long cessation, apparently, of its depre- 
dations among us, this insect has again appeared, resumed its 
destructive work, and caused attention to be drawn to it 

In the year 1884, it was observed to abound to a considerable extent 
in portions of Ohio, in wheat straw that was being threshed. 

Becent Attacks in New York. 

In the autumn of 1884, examples of infested straw and injured wheat 
giown thereon, were received from the farm of Mr. Robert J. Swan, 
of Geneva, N. Y. The injury committed had been severe, involving, 
it was stated, nearly a total loss of the crop. Large numbers of the 
larvfiB were found imbedded in the straw near the lower joint — 
eleven in one piece of an inch and three-fourths in length; and of the 
wheat, only about one per cent of the kernels was fully developed — 
a large proportion of the grains being shrivelled, and nearly one-half 
were so light in weight as to float when dropped in a glass of water. 
If the sample sent was a fair representation of the infested field, i|^ 
would appear to have fallen from sixty to seventy-five per cent below 
its normal yield. 

From an examination of the straw and the contained larvae, the 
insect, in this case, was believed to be identical with Isosoma tritid, 
which had been discovered in wheat in Illinois, in 1880, and was so 
named and described by Professor Riley in the American Naturalist for 
March, 1882. A notice of the attack by the above named insect, as 
new to the State of New York, was communicated by me to Dr. Sturte- 
vant, of the N. Y. State Agricultural Experimental Station, and pub- 
lished as Bulletin No. C [100] of the Station. When, in the following 
spring, examples of the perfect insect emerged from the straw, they 
proved to be, not the species supposed, but our old acquaintance, 
Isosoma hordei. 

In 1886, the insect occurred abundantly in the vicinity of Ithaca, 
Chemung Co., N. Y. Some straw that was being used for making 
paper at the paper mill in Ithaca, was found to be unsuitable for the 
jJurpose, from the woody nature of some portions of it On examina- 
tion at the mill, small insects were discovered in these woody pieces, 
which, being submitted to Professor Comstock, of Cornell University, 
were readily identified by him, as the joint-worm, Isosoma hordei. About 
one straw in twenty-five was infested. 

How it may be Discovered. 
When the insect abounds in the straw, and many are contained in a 
single stem, they frequently cause the stalk to curl and bend over at 
the infested point; but often the external appearance is unaltered* 
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exe«pt to careful and intelligent observation. The presence of the 
insect ban in several instances first been detected at the Ume of threeh- 
ing, when many of the hardened and wooden portions of the straw 
containing the larvte, in pieces measuring from a half-inch to three 
inches in length, are broken oft, and by their weight are carried from 
the threshing machine with the grain. 

The Fly Seldom Seen. 
The winged insect into which the joint-worm develops, is so small 
and delicately formed (being 
but about onc'cighth of an inch 
in length) that it would prob- / 
ably escape notice, unless it be 
Bought for by inclosing some of ( 
the infosted pieces of wheat 
straw which has had ite ordin- 
ary winter exposure, in a tight 
box or jar, about the middle of 
May. During 'the latter part ' 
of the month the imprisoned 
insect, having attained ite 
maturity, will eat a email round 
hole outward from its cell, and 
emerge aa a shining blacklittle rio.ii.-Maleaiidtom»lBofl»o8o»iAHOBDia. 
creature with four transparent, almost veinless wiugs, and with legs 
entirely black or having more or less yellow on them. I>r. Fitch com- 
pares it in general appearance to a small ant. Figure 11 represents 
the male and female " fly," with enlargements of the abdomen and 
antenna, which differ so conspicuously as readily to indicate the sex. 

What the Insect is. 

It belongs to the order of Hymenoptera, of which are the bees, 
vasps, ichneumon flies, etc., and to the family of Gkalcididce. The 
species of this group are very numerous — perhaps a thousand exist- 
ing in this country aloue. They are minute forms, and usually occur 
as parasites, living, in their earlier stages, within the bodies of other 
insects, and the family is, therefore, regarded as holding high rank 
among our beneficial inseots. The genus Isosoma, however, is an 
exception, as its members are vegetable feeders, living upon growing 
plants and often producing galls in them. 

Reasoning from its family relationship, which, as a rule in the 
insect world, is attended with a general uniformity in habits, both 
Dre. Harris and Fitch, for some time during their simultaneous study 
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of Isosoma hordei (referred by them to the parasitic g^enus Eurytmna), 
were of the belief that it muat necesearilj be parasitic, and that ita 
occurrence within the straw was that of a destroyer of the real cause 
of the injury, which they supposed to be a dipterous insect — a 
Cecidomyia, allied to the Heseian fly. 

The parasitism of laoeoma is not yet entirely removed from the 
sphere of discussion and doubt, for although it may be claimed as 
effectually disproved by recent obeervationa upon its actual OTipoai- 
tion. it is still maintained by eminent European writers. 

Other Species of IwMoma. 
The associates in the genus of the joint-worm fly are not numerous. 
The following have been described: 

laoaoma trUici, described by Professor Biley, in 1882,* from apeci- 
mena obtained in Illinois and other Western States, and found feed- 
ing singly within the upper joints of wheat In some publications it 
has been named the "wingless joint-worm fly," as nearly all the 
examples are without wings, or having them greatly aborted. This 
species should not be confounded with Eurytoma frUiH of the Fitch 
Reports (vii, pp. 144-155 of vi-is), which has been referred to 
I. hordei, as before stated. 
Isosoma grande Biley, f named the "larger wheat fly," as it is a 
larger and stouter form than its 
congenors. Its habits and general 
features are so much like those of 
I. tntici that it is thought it may 
prove, upon further study, to be 
but a dimorphic form of that 
species. In its original descrip- 
tion, in the Report of the Depart- 
ment of Agriculture for 1884, page 
^358, it is described by comparison 
with /. tritici, from which its prin- 
cipal differences may be seen. No 
males have yet been found of 
either. Figure 12 is a represen- 
tation of /. grande, much enlarged. 
Fio. 12.— iBOBOMiOBANDK— (emaio. Tuosoma elymi French,! feeding 

in the middle intemodes of. Elymiis Canadensis — a perennial grass of 

* Amtr-iean Xalnralisl. lot Harch. itm, zvl. p. MB. 

t RuUelin of the Brooklijn Entomaiotical Sociflv, tor Docombor. IKS*. vlI. p. 111. 

^ Canadian KiUomoloaiit, for Juiaary. IBM, xlv, p. 10. 
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river banks, meadows, and rich shaded woods of the Southern and 
^Veetern States, and ^metimeB known as " wild rye." 

laosoma viti« Saunders,* known as the " grape- 
seed insect," the larva of which, represented in ; 
natoralsize and in enlargementin Figure 13, feeds ' 

within the seeds of errapes before the ripeninfr, Fio. is.— L&rvBoithe 
, ....,-, ■,,-■* 1  Brape-Beed midtro, 

causing the fruit to shrivel and fail of maturing. ibosohi vitib. 

Bemedies. 

It is fortunate that we have at our command means for controlling 
the depredations of this insect, which - are simple, easy, and 
inexpensive. 

Since its entire life, from its hatching to its emerging in its perfect 
state, is passed within the straw and iu quite a limited locality 
therein, it is evident that if the straw be destroyed by burning, or by 
" any other as effectual a method, at any time prior to the ©merging of 
the winged insect, the entire brood will be destroyed with it. 

If the grain is not cut unusually close, a large proportion of the 
larvEB will be left in the stubble 
The stubble of an infested field / 
should be burned over at any S 
convenient time favorable for 
the burning. There is not the 
objection to this expedient i 
this case, that may properly be 
urged against burning for the 
Hessian fly — that it destroys Fio. i 
the many parasites which ren- 
der such excellent service in reducing its numbers — for the known 
parasites of the joint-woim are but few, and thus far they have proved 
of but little value in its reduction. Dr. Harris has justly remarked: 
" Vfe need not be restrained by the consideration that the diseased 
straw contains also some truly parasitical larvse ; for these are very 
few in number compared with the immense swarms of the Eurytoma 
[laotoma] that are annually produced. If we can succeed in exter- 
minating these destroyers, we shall have no occasion for the services 
of the parasites." In figure 14, its principal parasite, Semiolellua 
chalddiphagus Walsh, is figured in both sexes. Eupelmus AUynii 
(French) is also parasitic upon it, but to a much more limited extent. 

It is believed that a deep plowing under of the infested stubble 
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would be fatal to the contained larvae, and almost as effeciiTe as 
burning. An ordinary plowing was found ineffectiye in Massachu- 
setts, as the insects having only been buried to a moderate depth, 
completed their transformations and made th^ir way to the surface. 

The broken-ofF, hardened pieces of the straw, observed as before 
stated in threshing and cleaning, should be carefully collected and 
burned. The grain should also be examined for these pieces and 
picked out by hand. 

Examination should be made of the threshed straw, and if the larvse 
are found therein, it should be destroyed, either by feeding or some 
other consumption of it, before the ensuing spring. Dr. Harris 
records an instance where so many of the insects infested a straw-bed 
in Cambridge, Mass., that they proved troublesome to children sleep- 
ing in the bed — their bites or stings being followed by considerable 
inflammation and irritation, which lasted several days. So numerous 
were they, that it was found necessary to empty the bed-tick and bum 

the straw. 

Another Species Associated with I. hordei. 

This report not having been published in compliance with the law 
that requires the printing and presentation to the Legislature on or 
before the first day of February of each year of all State Beports — 
the delay in its appearance has permitted the addition of the following 
note: 

The attack on the wheat straw noticed on page 148, and there identi- 
fied, from the appearance of the larvsB and characters of their cells, 
as that of Isosoma hordei, proves not to have been confined to that 
species. 

Daring the month of March, 1888, from some infested wheat straw 
received from Mr. Boyd, on December 14, 1887 (a second sending), 
which had subsequently been kept in a jelly glass, forty specimens of 
Isosomas emerged. Of these, nine examples were characteristic 
hosoina hxyrdei — one male and eight females. The others were 
evidently a different species, as they were of a larger size in both 
sexes, — the abdomen of the female distinctly angulated at the base 
of the ovipositor, and prolonged conically in an acute point, and with 
the veins of the anterior wings whitish, instead of black as in /. hordeL 
Nine of these were males (in some of the species of Isosoma the male, 
as before stated, is not known), and twenty-two females. 

The Associated Species is Isosoma captivuxn. 
On submitting examples of the above to Professor Riley, they were 
recognized as a species which had been collected abundantly in 
Illinois and Indiana in sweeping with a net in fields of blue grass, 
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timothy, and rye, but had not been reared from its food*plant. Pro- 
fessor Biley has given it the manuscript name of Isosoma captivum and 
^will shortly give description and illustration of it 

From the straw received from Mr. Boyd in September of 1887, and kept 
during the winter in a paper box, none of the insects were obtained. 
A few of the cells — less than a half-dozen, had given out the imago, 
but they had escaped from the box. The larger number of the cells 
show at the present time, invariably at the upper end, the black head 
of the dead insect within the open round hole that had been eaten 
for its escape; in the remainder, a blackish spot indicates the head 
beneath the thin film of straw covering it The death of nearly all 
the insects was doubtless the consequence of the straw having been 
kept for three months longer than in the other instance, within a 
warm room. The straw wa» badly infested. In one piece — within 
two inches of the joint, eleven cells were counted — six open and five 
closed.* 

No parasites were obtained from the straw. 






ThaleBsa lunator (Fabr.). 
The Lunaied Long-Siing. 

(Ord. Hymenoptera: Fam. Ichnbumonida.) 

Ichneumon lunator Fabbicius : Spec. Ins., i,1781, p. 430, No. 64; Mant. Ins., 

i, 1787, p. 266, No. 76; "Ent. Syst., ii, p. 162." 
Fimpla lunator Harris: Treat. Ins.* N. Engl., 1852, p. 427; Ins. Inj. Veg., 

1862, p. 538, fig. 251 (reference to). 
Glovkr : in Kept. Com. Agrl. for 1866, p. 41 (brief mention). 
Walsh-Riley : in Amer. EntomoL, i, 1868, p. 59 ; id., ii, 1870, 
p. 96 (as Bhyssa,) 
Rhyssa " Faoeabb: Guide Stud. Ins., 1869, p. 196, fig. 128, of male. 
Tfiales8a ** Obesson: in Trans. Am. Ent. Soc, lii, 1879, p. 169; Synop. 

Hymenop. N. A., 1887, p. 215 (in list). 
Rhyssa " Quay: in Amer. EntomoL, iii, 1880, p. 219 (oviposition). 

Fletcher : in 11th Rept. Ent. Soc. Ont. for 1880, p. 67 (brief 

notice). 
Harbinoton : in Canad. EntomoL, xiv, 1882, p. 82 ; the same 

in 13th Kept. Ent. Soo. Ont. for 1882, pp. 23-26. 
Clarkson: in Canad. EntomoL, xiv, 1882, p. 223; in Bull. 

Brook. Entomolog. Soc, vii, 1885, p. 124 (oviposition). 
Biley : in Science, iv, 1884, p. 486 (not lignivorous) ; in Bull, 
Brook. Entomolog. Soc, vii, 1885, p. 123. 

* These were sabsequently opened with a knife and a perfect imaffo removed from 
each, three only of which were males ; all were Isosoma capimmu 
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PimpUi lunator Gade: in Bull. Brook. Ent. Soc, vii, 1884, pp. 103-4 (sexual 

attraction and oviposition) ; in Science, 1884, No. 92, p. v. 

Thalessa '* Lintner : in Count. Gent., xlix, 1884, p. 331 (general notice). 

Rhyssa " Smith : in Bull. Brook. Entomolog. Soc., vii, 1884, p. 125 

(remarks on oviposition). 

The singular appearance presented by this large Ichneumon flj, in 
its long extended ovipositor and lateral guides proceeding from the 
end of its abdomen, l6oking, particularly when in flight, as if some 
thread or other fibre had become accidentally fastened to it, never 
fails to excite curiosity, and often is the occasion of its being brought 
to the entomologist as a supposed rare insect 

It is a common insect in the State of New York, and in other of the 
northern states, and extends over a large portion of the United States. 
A living example of it was received from Augusta, Georgia, taken 
on April 1, with its ovipositor inserted in a shade tree, from which it 
could with difficulty be drawn. Numbers of it had been noticed the 
preceding year, when they occurred somewhat later, and continued 
for about ten days or two weeks. The date of the capture of the 
specimen would seem to be an unusually early one, even for the 
southern states, and the present record is therefore made of ii 
It is not unusual to meet with this insect fastened by its ovipositor 

to the tree so firmly that it is not able 
to disengage itself. Numbers of dead 
individuals have been seen suspended 
in this manner from a single tree. 
The insect has occasionally been met 
with while engaged in ovipositing, in 
remarkable abundance. In one in- 
stance recorded, " the bark of a large 
tree from which the top had been bro- 
ken, was dotted all over with lunaiors, 
often massed in rows or patches, so 
that there must have been several 
hundreds present." A few males 
(usually quite rare) were among the 

Fio. i5.--THAiiB8SALUNATOB— male. , ^. -.,- . . -..i* 

number. Figure 15, is an indifferent 
representation of the male, but it will serve to show the long and 
slender form of the abdomen, which is flattened above, and black, with- 
out the yellow bands that characterize the female. 
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Its Different Names. 

This curious insect, one of the largest of our Ichneumons, origi- 
nally described by Fabricius as Ichneumon lunatory is figured and 
briefly referred to by Dr. Harris, in his Insects Injurious to Vegetation, 
as Pimpta lunator. Later writers have referred it to the genus 
Ithyssa, but Mr. Cresson, in his recent arrangement of the^ group, 
has separated it from that genus and placed it in ITialessa, of Holm- 
gren, together with four other United States species, one of which is 
the common " black long-sting," or T. cUrata, The specific name of 
lunator is drawn from the yellow crescents (shown angular in the 
figure) which mark the sides of the abdomen, one upon each 

segment. 

Description. 

The insect has been described by Mr. Harrington {loc, cit.) as vary- 
ing much in size, the larger specimens being fully twice as large as 
the smallest ones. The body varies in length from three-fourths of 
an inch to one inch and a half, and bears at its posterior extremity an 
ovipositor projecting from one and one-half to three and three- 
fourths inches. 

The head of the female is yellow, with a dark band on its summit, 
in which are inserted the three ocelli between the eyes, parallel to 
which and posterior to it runs another dark line which almost encir- 
cles the head; lines also run from the base of the antennae to the 
mandibles. The slender antennse are dark brown, many jointed, and 
about an inch long. The thorax and abdomen are dark brown, orna- 
mented with lines and bands of yellow, which is also the color of the 
legs. The abdomen is gradually flattened laterally toward its extremity, 
where it is broadly dilated. The front wings expand from one and 
one-quarter to two and one-half inches, and have a quadrangular 
dark patch on the anterior border, and a brown patch at their tip. 
The black ovipositor, given out from the fifth segment beneath, varies 
in different sized individuals, from one and one-half to three and 
three-fourths inches in length, and is flattened on its sides. Its two 
guides of nearly the same length and proceeding from the extremity 
of the abdomen are broader, and are channeled for the reception of 
the ovipositor and for holding it when serving as supports. 

Is not Injurious, but Beneficial. 

Contrary to the belief of many of those who have seen the opera- 
tions of this insect and who entertain the opinion that all of the 
boring insects are harmful to the vegetation that they attack, this 
one is not only not injurious, but it renders excellent service in the 
destruction of a noted pest of several of our shade trees. It is from 
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i\B large size and peculiar appearance, a distinguiBhed member of 
the large family of Jchneumonidce, the pronace of whose members it 
is to prey upon other insects, often so eSectively as to rid us of some 
of our greatest insect scourges, when all human efforts to arrest their 
multiplication and injuries have been of no avail. 

It Preya upon Tremex colnmba. 
The trees in which T. lunator is often seen inserting its long ovi- 
positor for the deposit of Its eggs, 
are largely infested by the grubs 
of the pigeon Tremei, Tremex co- 
lumba Linn., upon which the larva 
of T. lunator, preys. The perfect 
insect is a large, wasp-like creature, 
as shown in Figure 16, with narrow, 
semi - transparent, smoky- brown 
wings, a reddish head and thorax, 
and a long, cylindrical, black 
body, marked with seven yellow 
bands, most of which are inter- 
Fio.i«.-The Pieoon TremeJi - TnaMn rupted on the middle. The body 
coLCKB*,— am e. bears beneath a black ovipositor of 

about an inch in length, projecting three-eighths of an inch beyond its 
tip, held in place by two guides — the whole forming a stout, horn- 
like instrument, whence we have the common name of " horn-tails " 
for this insect and its associate Uroceridce. The Tremex larvie run 
their large and destructive burrows in the trunks of the maple, beech, 
elm, oak, sycamore, apple, pear, etc., not infrequently causing the 
death of the tree when the attack has been long continued. 

How Thaleasa Oriposita. 

The operation of boring for ovipositiou has been described by Mr. 
Harrington, as follows: 

Sitting upon the bark where perforations mark the exits of pre- 
vious occupants, she runs around until she iinds a promising spot, as, 
for instance, the hole made by a Tremes in depositing her eggs. 
Placing herself so that the tip of the abdomen will be above the 
orifice to be probed, she makes herself as tall as possible, and, by 
elevating her abdomen and carrying under the ovipositor, succeeds 
in insertiug the tip of the latter in the hole. 

If the dorsal surface of the abdomen be examined, there will be 
observed, between the sixth and sevculh segments, a gap closed by a 
whitish membrane. This marks au admirable contrivance to enable the 
insect to use her seemingly unwieldy weapon, for the membrane is so 
dilatable as to be capable of forming a cavity in the posterior part of the 
abdomen, in which can be coiled a large portion (more than one-third) 
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of the ovipositor, which thus becomes perpendicular under the insect, 
TV here it is guided and supported by the sheaths, which bend up in 
loops over her back. By vigorous muscular contraotions of the sac, 
tlie delicate ovipositor is slowly forced down the larva's burrow, often 
to its full extent. 

In the accompanying ftgure, the insect is represented in the attitude 
above described, with her ovi- 
positor emerging f roni the lower 
angle of the end of the abdomen, 
already thrust some distance into 
the wood, while held in position, 
braced and guided by the two 
Btouter guides, which, given out 
at the upper angle, are curved 
upward over the abdomen, and 
downward along its sides. 

The above observations of Mr. 
Harrington, are supplemented p,„ „ .^^^ Lunated LoD«-Btii«, thaijcbsa 
by those of Mr. J, Quay (toe. at.), lcnatob— lemaloovlpoBltiiiK. 

^hieh, from the interest attaching to the operation, we also quote: 

I observed that after raising the abdomen as far as possible, the 
drill was worked forward so as to slightly bend under, giving the 
insect a purchase on same. Then followed a bearing down motion on 
the bent tube, curving the end of the abdomen forward and upward, 
and next forcing the ovipositor, near its attached end, to curve also 
and pass up through tlie abdomen and above into a cavity which 
there opened for its reception. The cavity was inclosed by a mem- 
branous sack, capable of great distention, and while the drill was 
being continually forced up through, it curved about within the sack 
forming one complete bend of about thrae-fourths of an inch in 
diameter, and another partial one. When fully distended the sack 
was very thin, quite transparent, and seemingly upon the point of 
bursting apart But the ovipositor was in this manner brought to the 
edge of the worm-hole, was slipped in, and thus mado to ease away 
upon the distended sack which Dy collapsing forced out again the drill 
by its mere force of contraction, and the coil now soon disappeared. 

. Another writer has stated: "The long ovipositor is passed between 
the posterior legs, the abdomen is elevated almost to a right angle 
with the thorax, and the ovipositor guided by the anterior tarsi is 
forced with a ramming motion into the wood to the depth of from 
two to three inches." (Dade.) 
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Its Eggs Not Placed in Tremez Burrows. 

The purpose of the long ovipositor has generally been stated to be for 
insertion and penetration in the burrow made by the horn-tail borer, 
the Tremex columha above referred to, its extraordinary length (from 
three to five inches) enabling it to reach the larva of this insect and 
deposit an egg within it Although this statement is to be found in 
all books treating of this insect and its habits, it was a few years ago. 
for the first time we believe, questioned, by a writer in the Canadian 
Entomologist (voL xivj 1882, page 223), Mr. F. Clarkson. This gentle- 
man there asserts that in every instance observed by him, "the 
ovipositor, instead of penetrating through the burrow of a Tremea: or 
other wood-borer, entered through wood that had not been previously 
attacked/' This was shown by repeatedly " cutting off, to the depth 
of six inches, such portions of the stump as had been attacked, but 
failing to detect in any of the cuttings either the burrow or larva of 
Tremex or other larva." He suggests that possibly the larva of Tha- 
leasa that would hatch from the buried egg, may have the power oi 
boring in search of its food. 

Does Thalessa Oviposit in Exposed LarvseP 

In a communication made by me to the Country Oentleman of July 
12, 1883 (page 561), upon " Rhyssa atrata," after noting the above 
observations of Mr. Clarkson, I wrote as follows: 

"The question is therefore raised — are the commonly accepted 
habits of the * long-stings ' correctly given ? Has any one actually 
Been them in the act of probing the burrows of a Tre^nexf Such an 
operation has never come under my observation, while probably all 
field entomologists have repeatedly found them fastened by their 
ovipositor firmly inserted in apparently solid wood. I recall 
an instance observed by me several years ago, when what I think 
must have been Bhyasa lujiator, was earnestly engaged in placing 
its eggs in the following singular manner in a colony of a species 
of Datafia, feeding upon a branch of hickory: Its ovipositor was 
bent beneath it, extending between its legs, with its tip projecting 
in front of its head, enabling it with perfect ease to select one 
caterpillar after another for the reception of its eggs. Why would 
not this be a much better method of using the long ovipositor than 
the one generally ascribed to it? There would certainly be no hap- 
hazard work in such oviposition, or any waste of material In the 
instance above recorded, each thrust told, as was seen in the well- 
known ala^m-jerk of these larvae, at once communicated from the 
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victam to the entire group. Unfortunately, the importance of the 
obsearvation was not known to me at the time, and no further atten- 
tion was given to it." * 

Its OTiposition and Larval Habits. 

Professor Eiley, referring to my remarks as above published, kindly 
gfave me the following interesting statement of his observations upon 
the habits of this species, which adds so much to our previous 
knowledge of the insect, that I take the liberty of inserting his note, 
^vritten under date of July 15, 1883 : 

'* I have on several occasions had opportunity of closely studying 
not only the mode of oviposition, but of larval growth of Bhyssa, 
My sketches and notes are at home [written from Boscawen, N. H.], 
but the salient facts bearing on your question I can give from 
memory. In all instances, where I have found the female depositing, 
it has been in trees infested with Tremex columba, and I have found 
her most numerous on badly affected or injured trees, or even on 
stumps or' broken trunks already partly decayed. The instinct to 
reach the egg or larva of Tremex, so dwelt upon in popular accounts, 
is imaginary. She bores directly through the outer parts of the tree, 
and doubtless probes for a burrow; but her egg is consigned any- 
where in the burrow; the young larva seeks its prey, and lives and 
develops without penetrating the body of its victim, but fastened to 
the exterior. This habit among parasites is much more common than 
is generally supposed. A great many Rhysaa larvee doubtless perish 
without finding food, and a great many females die in probing for a 
burrow, especially when they burrow through wood that is sound 
and hard." 

Other Species of Thalessa. 

But three other Thalessas, beyond the two mentioned in the fore- 
going, are recorded in our lists, viz.: T. Quebeceruds Prov., from 
Canada; T, nitida Cresson, from Canada and Virginia; and T. Nortoni 
Cresson, from Canada and Colorado. Of the last-named species, 
described in Proceed, Entomolog, Sac, of Phila., iii, 1864, p. 317, and 
characterized by its transparent, unspotted wings, the semicircu- 
lar yellow dorsal spot on the first and second segments, and the 
large, rounded, yellow spot on the sides of each of the third, 
fourth* and fifth segments — a single example (the only one 



•An identical operation of either this species or by the black long-stinsr, T. ah'cUa^ 
jodffinff from the careful description of the insect and its subseQuent identification 
of the form in ray oollectlon. has been observed and narrated to me \ry Mr. J. S. 
Woodward. Secretary of the Now York State A<?ricultural Society. The ovipositor 
was extended between the legs, reachint; in front of the insect, and was beitif? used 
on a colony of caterpillars upon a limb, the species of which was not known to the 
observer. 

21 
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known to me) was taken by me on August 22, 1883, in the Adiron- 
dack mountains, at Elk Lake, Essex county, N. Y.; altitude, 2,000 
feet, approximately. 



Amphibolips prunus (Walsh). 

The Oak'plum OaU Cynips, 
(Ord. Hymenoptera.: Fam. Ctnipidje.) 

Walsh : in Proceed. Ent. Soc. Phila., Hi, 1864, p. 639, note. 
Walsh-Riley: in Amer. Ent, i, 1869, p. 104, figs. 80, 81 (as Cynips). 
Ashmead: In Trans. Amer. Ent. Soc, xlv, 1887, p. 130. 
Cbesson: Synop. Hymenop. N. A., 1887, pp. 175, 178. 

Galls of this insect, growing from the cup of an acorn, were sent 
for name and information, October 26th, by Mr. Augustus Floyd, from 
Moriches, N. Y., where they have been numerous this year. From 
ridges within the cup, looking like elongate blisters, and from a rup- 
ture or disarrangement' of the scales on its outer side opposite to 
these, it appears that six galls had been attached to the one cup. Five 
were received, which measured from four-tenths to five-tenths of an 
inch in diameter, of a dark brown color, and wrinkled like a dried 
plum, except somewhat finer. They were of a leathery texture, but 
could be cut through without difficulty, disclosing the suboval, smooth 
cell within of about one-tenth of an inch in diameter. The first one 
opened contained a number (perhaps ten) of white larv8B, closely twisted 
together in a ball, and filling the cell. They were evidently parasitic 
on the cynips larva, and apparently dipterous. But one other of 
the galls was opened for examination, and that showed the cynips 
larva. 

The gall was first described by Mr. Walsh, as Quercus prunus, in the 
Proceedings of the Entomological Society of Philadelphia, for 1864, from 
specimens found in August and September, on Quercus rubra and Q. 
tinctoria. 

In au extended valuable paper on " Galls and their Architects," 
published in the American Entomologist for February, 1869, by* the 
editors, Messrs. Walsh and Biley, this peculiar gall and the insect pro- 
ducing it, are noticed and figured. Their brief account (omitting the 
scientific description of the insect) and the figures are herewith 
given. 

"The oak-plum gall is remarkable for being the only American gall 
that is known to grow out of the acorn. It occurs indiscriminately 
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upon black &Dd red oak, reaching maturity in Augiiet and September. 

At tbat period it ia eolid but flealiy, and when out into is a pink color 

inside,%hadiDg iuto yellow toward the middle. Subsequently, aa it 

dries, it becomes so hard as to be 

cut with difficulty, its color inside 

changing firsl, to black-red, and after- ^ 

ward to brown. The insect that pro- ' 

duces this gall (Cynipn q. prumm, new 

BpecicB) mnkee its appearance Ju April, 

and is remarkable for lying two years 

in the gall before it eata its way out, 

remaining in the larva state over a 

year: indeed, some of them remain in 

the larva atate for over two years, and 

do not eat their way out until the end 

of the third year. Figure 18, b, shows 

the same gall when cut open, and c, 

thecentralcellinhabited by the larva." 

K«w Oeneric Beference. 
In Mr. W. H. Ashmead's paper on the " Cynipidous Qalls of Florida," 

giving synopses of the described species of North America {loc. cU. 
eti/j.), this species is referred to the genus Amphrholijm of Beinhart 
(Bert. Eat. Zei/^., 1865, 10). This is in conformity with the classifica- 
tion given by Dr. Mayr, in his " Genera der galleubewohnenden Cyni- 
piden," published in 1881, based on a special study of the European 
species and a large number of .American forms. It has been accepted 
in the arrangement and nomenclature of the Cyinpidie in Mr. Cresson's 
recent Si/nop.nn of Nt>rth American Hymenoptera. 
Description of the Insect. 
The insect is shown in Fig. 19, in enlargement. Its head is rough; 
face pubescent; antenme exceeding half the length of the body; 
thorax coarsely punctate with a 
conspicuous dorsal groove; ab- . 
domen, second joint polished with 
rather large shallow punctures on 
its basal three-fourths; joints 3-7, 
densely co?ered with small con- 
fluent punctures, giving a silvery 

appearance; legs rufous; tips of  ' | ' 

tarsi black; wings subhyaline; on feo, i».-TheO«k-plum MllCyolpB, 
the front wing, a dark brown AMrniBoupa pbunub. 

cloud extending from the first cross-vein over the upper portion o| 
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the wing to its apex; veins brown. Expanse, 0.47-0.66 in.; length, 9» 
0.20-0.30 in. 

For a more detailed description, see American Eniomologisi, %l. i, 
1869, p. 104, from which the above is abridged. 

A Second Acorn-cup Gall Insect. 

Since the publication of the above, as the only American gall that 
is known to grow out of the acorn, a second species has been 
described by Professor Riley, as Cynips gall, Quercus glanduLus, It 
differs from the above conspicuously, in that the new gall is more or 
less completely imbedded in the cup. It is a pip-like body, aver- 
aging, when well-developed, one-fifth of an inch long by about one- 
half so broad; its sides are either parallel or slightly bulging, more 
or less deeply corrugate, and of a whitish-green color. The larva 
occupies a cell near the flattened or slightly concave nipple-tipped 
crown. The insect has not been described. The gall occurred in 
October, at Toughkenamon, Pa., on a shade-tree of Quercus bioolor in 
a pasture. Two-thirds of the acorn cups were affected. {TransacHona 
St, Louis Academy of Science, vol. iii, 1887, p. 577-6.) 

This species appears to have been overlooked (or perhaps omitted 
from want of knowledge of the insect) by Mr. Ashmead, in his paper 
above cited. In the Oresson Synopsis, it stands as Cynips f glandulosus 
RUey. 



Aulacomerus lutescens n. sp. 

The Poplar Saw-fly. 
(Ord. Hymbnoptera: Fam. Tenthredinid^.) 

Larval Habits. 
A number of saw-liy larvee were discovered in the early part of 
June on a small poplar, Populus monillferaj in my garden, feeding in 
parallel rows side to side on two leaves, which had apparently been 
eaten from the tips downward. On the foot-stalk of the leaves the 
scars of the egg-deposit from which they had been hatched were seen, 
to the number of thirty in one and twenty-eight in the other. They 
were probably the oviposition of one female. They fed heartily and 
rapidly, abandoning one leaf when all but so much of the basal parts 
as would afford them a convenient footing had been consumed, and 
then passing to another. Some of the stronger veins were left uneaten. 
Their social habits continued to maturity, although as they 
approached this period, they separated into smaller groups, and 
would at once do so if disturbed by the act of removing some of them 
from the leaf. 
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Description of tbe Lbtveb, 

When near maturitj, they were Beven-tenths of an inch long, of nn 
orange-yellow color, with two rows upon the back (subdorsal) of 
twelve large irregularly rounded black 
spots, of which the middle ones are the 
larger, measuring in diameter about one- 
half the length of the segment. There 
is also a row on the side (stigmatal) of 
twelve smaller black spots, of which the 
two anterior ones are the largest, and 
semicircular in form. Numerous short 
white hairs are given out from two traus- 
"verse rows of tubercles on each segment, 
the longest of which about equals one- 
half the diameter of the body. The 
head is black superiorly and l&te^Uy, 
with a central black spot in front sur- 
rounded vrith brown. The tarsal hooks 
are brown. 

Figure 20, shows the larva in a dorsal and in a side view. 

On the twenty-fifth of June the larvte commenced to spin up in irregu- 
lar shaped cocoons, between the leaves on which they had been feeding. 
Ground had been given them in which to bury, if so inclined, but it 
was refused. By the twenty -seventh they hod all made their cocoons. 
The perfect insects emerged July 13-18. 

Deacription of the Saw-Fly. 

The following memoranda of the more prominent characters of the 
saw-fly are hastily drawn up, to serve the 
purpose of identification, until proper 
description can be made: 

Head, shining black, short, broad, not 
sovride as the thorax; antennee brown, 
the seven long joints ore slender, tapering 
regulai-ly to the lost Thorax black above, 
yellow laterally and beneath, except pos- 
teriorly where it is black. Abdomen yel- -j 
low, distinctly incised, short, flat, subo- > I . 
void; legsyellow. Wings yellowish toward i 
the base and particularly on the costa; Fia ai.— Tho poplur saw-flr, 
the stigma large, conspicuous, with a block AuiJ;0>»>ttnuai,uTK8CEN8.onlBr(Eed. 
spot on its base. Expanse, 0.7 inch; length, 0.3 inch. 

The insect is shown in Figure 21, enlarged to about two diameters. 
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Its Generic Reference. 

Tte insect was submitted to Mr. E. T. Cresson for identification. 
It was unknown to Mm, and had not been described unless it had 
been given erroneous generic position, possibly with Nemaius, to 
which it is closely allied, but differs therefrom by the second sub- 
marginal cell receiving both recurrent nervures. It was believed to 
belong to the genus Aulacomerus of Spinola {Ann. Soc, Ent. France^ 
ix, 1840, 137), to which only a single North American species has 
hitherto been referred — A, ehenus Cresson, from Colorado, with larva 
unknown. 

A Second Brood Observed. 

A second brood of the insect was observed upon the same tree 
during the month of August. A large number of the foot-stalks of 

the leaves at this time bore the 
marks of egg-deposit, in two paral- 
lel rows on opposite sides, usually, 
of a rib on the upper side of the 
petiole. The rows had apparently 
been made the one after the other, 
as they were seldom of equal 
length, and each, for the most part, 
having the punctures in a perfectly 
straight line. The foliage of the 
tree was so badly eaten, that in or- 
der that it might continue to serve 
as an ornament, it was necessary 
to pluck off such of the leaves 
as could be convenientlv reached 
that had been fed upon, of which 
only the ribs and a basal section 
remained. Another tree of the same 
species, which was daily passed by 
me in one of the streets of Albany, 
also showed the attack of this saw- 
fly — first, in the eaten leaves, and 
on closer observation, the larvae 

Fio. 22- Poplar-leaf showinfl: scars made ^^©^^g thereon, 
in ovipoaition by Aulacomebus lutescens, Larvee of this brood were gath- 
In natural size and m enlargemont. ^^^^ ^^^ ^^^^ ^^^ ^^^^ ^^^^^ ^ 

secure proper care, and none of them, although a few spun up in 
cocoons, entered into their pupal stage. 
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Currant Bushes Girdled by an Unknown Insect. 

The Attack an Extended one. 

Tips of currant bushes, girdled by some insect, were discovered by 
Professor C. H. Peck, N. Y. State Botanist, in his garden, at Menands, 
near Albany, during the latter part of May. Examinations in gardens 
in Albany showed similarly affected tips, and indicated that the attack 
"Was somewhat general in this vicinity. In my own garden, a large 
black currant had many of the fresh, succulent tips girdled in the 
same manner. Nothing of the kind, so far as could be learned, had 

been observed before. 

Features of the Attack. 

The features of the girdling were these: A short distance below one 
of the larger leaves of a tip, five or six sharp, somewhat curved cuts 
could be seen, encircling the -stalk, and from their depth, nearly sever- 
ing it, causing the tip to fall over and hang suspended by only some 
small points of attachment. In some instances, where from the dried 
condition of the end of the stalk, it was probable that the cutting had 
been done a few days previously, the tip had broken off and fallen to 

the ground. 

The Insect Unknown. 

Effort was made by Professor Peck to discover the author of this 
new injury, but no insect upon which it could be chargeable was 
found. It was evidently done during the night, for after removing all 
the tips that had been cut in this manner late in the afternoon, freshly 
cut ones would be discovered on the following morning. Two or 
three species of Lampyridce fell under his suspicion from being the 
only insects noticed on or about the bushes, but such an operation 
would be quite at variance with what is known of their habits; and 
furthermore, no manifestation of the kind was made by the specimens 
.that were brought to me, and tied in gauze upon bushes in my garden. 

Compared with the Baspberry-stem Girdling. 

This attack is quite distinct from that of the raspberry-stem girdler, 
Oberea bimaculcUa Oliv., in which there is a double girdling, the one at 
about one inch from the other, with the egg inserted between the two, 
and the larva when hatched burrowing downward in the cane. In 
this there is but one cutting as has been described, nor does the 
larva burrow and mature within the stalk, for the most careful exam- 
ination failed to give any indication of egg-deposit or larval presence 
therein. In all probability, the egg is placed just above the point of 
girdling. The tip, either from the continuity of the encircling cuts, 
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the action of winds or the vegetal changes that take place at the 
wounded part, soon falling to the ground, the young larva escapes 
therefrom and enters the earth. That the food for an insect of the 
size of Dne indicated by the cuts made by its mandibles could not be 
furnished by the excised and soon dried tip of less than a half-dozen 
inches in length, is evident. It is probable that its food-supply would 
be found among the roots of the plant. 

The Young Insect Seen. 

Of a large number of the tips which were dissected in the search 

for the insect, in a single one, only, was it discovered, as a minute, 

whitish, oval creature, apparently just from the egg^ occupying plae« 

very near the point of excision. Its structural characters were too 

imperfectly developed to admit of its positive reference to any one of 

the orders, but it was believed to belong to the Hymenoptera, Other 

tips kept for several days in a moist condition, gave no further 

developments. 

How the Attack may be Determined. 

If its habits and food be such as above conjectured, there is but 
little chance of obtaining the insect by rearing it from the egg, unless 
with the aid of potted plants kept under observation within doors. A 
better method of ascertaining the author of this secret attack, would 
be, to detect it in its work, by seeking it with a lantern at night. 
Will those whose interest or curiosity may be awakened by the above 
account, bear in mind the character of the attack, and embrace any 
opportunity that may be offered in its recurrence to aid us in the 
effort to obtain the scientific name of the currant-stem girdler? 



Orgyia leucostigma {8m.-Ahb,), 

The White-marked Tussock-Moth. 

(Ord. Lepidoptera; Fam. Bombycidje.) 

Repetition of the Elm-twig Girdling. 

The peculiar form of attack by the caterpillar of this moth, noticed 
in the Second Report on the Insects of New York, 1885, pp. 86-89, figs. 

11-15, in which im- 
mense numbers of 
the tips of the elms 
in the city of Al- 
^T^^^^^^^:::::;:::^-;^^ bany, during the 

summer of 1883, 

Fia. 03.— The Caterpillar of the White-marked Tussock-moth.  ji j 

OBaTiA LEucosTiaMA, (After Emmons.) were girdled m 

the new growth and subsequently fell to the ground, was again 
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oteerved in Albany the present year, 1887, but to a much less 

e:xtent than before. Early in June individual leaves of elm were 

picked up from the sidewalks, having their foot-stalk so pectiliarly 

eaten to a point that it at once suggested the former demonstration 

above mentioned, which had not been observed in the intervening 

years. The suspicion was confirmed a few days later (June 10th) by 

the falling of, girdled tips in every respect like those of 1883. The 

fall continued for some time thereafter — perhaps throughoixt the 

remainder of the month, but as it was not very abundant, and was 

only conspicuous in certain localities in the city — the most marked 

one being in the vicinity of St. Peter's Church, at the intersection of 

Maiden lane and Chapel street, — no particulars were noted of its 

extent or continuance. The caterpillar is represented in figure 23. 

The Same Observed at Utica, N. Y. 

In the first notice of this attack, above cited, it was stated that it 
had also been observed by me at Troy, N. Y., at the time that it was 
prevailing at Albany, but had not been reported elsewhere, although 
it probably extended to other localities where the Orgyia abounded 
under similar climatic conditions. My only knowledge of its occur- 
rence at other places, is from a communication made to the Utica 
Morning Herald, by Mr. Daniel Batchelor, of that city, in June of 
1887. The cutting from the paper is before me, but its date was not 
preserved. Mr. Batchelor states: 

Yesterday, L. B. Koot, of New Hartford [six miles west of Utica], 
informed me that the leaves of an elm tree on his lawn were falling 
off in showers sufficiently to cover the ground immediately under the 
tree. On riding into town, Mr. Hoot had observed an elm on the 
north-east corner of Genesee and Dakin streets, where the same green 
shower of leaves was fluttering down. The writer went to the tree, 
and there saw the fresh, green, glossy leaves fast falling and bestrew- 
ing the street about as thickly as do the faded leaves in autumn. 
The leaves are severed from the twigs about midway of the petioles 
or stems, a few only being cut off nearer to the axils. The severing 
is as clean as if done with a razor. Professor Lintner, the State 
Entomologist, first witnessed the same kind of defoliation of elms in 
Albany, early in June, about five years ago. 

Must the Insect be Benamed P 

It is possible that the above attack, together with all that 1 have 
hitherto published of the presence and operations of 0. leucostigma in 
Albany, may have to be referred to another species. Mr. John B. 
Smith, of the National Museum at Washington, who is conceded to be 
excellent authority in the Lepidoptera, and has for a long time been 
a careful student of the order, having lately seen examples of the 

22 
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moth 80 labeled iu my collection and also taken examples with him 
for further study and for comparison, has since written to me in rela- 
tion to them, and pronounced them to be Orgyia definata Packard 
(Proc. Entonwlog. Soc. FhiL, iii, 1864, p. 332). Ihe question of the 
correct determination of this very abundant species with us, deserves 
prompt attention, and I will therefore extract a portion of the letter 
received from him, as of special interest to Lepidopterists. 

The Orgyia, as I expected, proves to be 0. (i^^io^a Packard. It is 
certainly a good species, distinct from 0. leucostigma» The specimens 
of leucostigma in Meske's collection [made largely in the vicinity of 
Albany, and lately added to the National Museum], also turn out to 
be, on examination, 0. definata. It is an interesting question, there- 
fore, whether O. leucostigma renlly occurs near Albany. O. definata 
does not occur in or near New York city, and, so far as I am aware, 
none of the local collections have it. It occurs again in Maine, but 
it has probably been so generally confused with 0. ieucoisiigma that 
little is recorded of it. The latter I found on Cape Cod in great 
abundance. It will be a matter of interest, also, to find whether the 
larva differs. Thaxter has bred it and says that it does. 

The following is Dr. Packard's description of Orgyia definata^ from 
loc, cit, sup.: 

Umber-brown; head, thorax, base and inner margin of primaries 
more testaceous [than in 0. leucostigma, cit. prec,]. A faint, basal dark 
straight transverse line. Beyond and near the linear lunate discal 
spot, which is surrounded by the testaceous brown, is an indistinct 
nearly straight line. An outer very distinct curved line, being 
straight on the costa to where it is angulated on the fifth subcostal 
nervule, and again half-way between the discal spot and internal 
margin. Beyond this line on the costa is an oblong, dark, well- 
defined spot succeeded by a submarginal row of dots, ending in a 
white spot near the internal margin. 

Beneath lighter, lines faintly seen beneath, the outer one extending 
faintly on to the secondaries, which have a discal dot. 

The markings are much more distinct in this species than in 
0. leucostigma, whUe the outer line is angulated nearer the middle. 

Length of body, Q, 0.60; exp. wings, 1.20 inch. 

Boston (Sanborn). 

The question raised in the above should be satisfactorily decided 
by observations that can easily be made the coming season. 

A Second Brood in New York. 

The operations of the second brood of 0. leucostigma were observed 
by me in New York city, on the fifteenth of August last. Nearly all 
of the larvflB had already disappeared, but some not yet full-grown 
were feeding or wandering about in search of food. Maples in 
various parts of the city had been badly eaten. A large horse- 
chestnut at the north-west corner of Second avenue and Twelfth 
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street, had only the principal ribs of the leaves left. The blackened 
remaiins, enveloped in the threads of the larvse which had been spun 
in tlieir dropping from the branches above, with grains of excrement 
clin^ng to thorn, gave to the tree a more repulsive appearance than 
any that I had ever seen as the result of insect attack. 




Lag^oa opercularis (Sm.-Abb.). 

The Rabbit Moth. 

(Ord. Lepidopteba: Fam. Bombycid^). 
Smith-Abbot: Nat. Hist. Lep. Ins. Geo., 1797, p. 107, pi. 54 (as Phalcena), 
MoREis: Synop. Lepidop. N. A., 1862, p. 257 (descr. of male, from Walker). 
Packard: in Proc. Ent. Soc. Phil., ill, 1864, p. 334 (descr. of female). 
Wai-sh: in Amer. Ent., ii, 1869, p. 29 (brief notice). 
Harris: Entomolog. Corr., 1869, p. 365— is not opercuiam, but crispata. 
Riley : 5th Bept. Ins. Mo., 1873, p. 126 (in list of stinging larvte) ; in Amer. 

Ent., ill, 1880, p. 51 (brief description). 
Mttrtfeldt: in Canad. Ent., viii, 1876, pp. 201-2 (stinging powers). 
Hubbard: Ins. Afifect. Orange, 1886, pp. 140-1, figs. 57, 58, 59. 

An unusually abundant occurrence on an apple tree, of the strange- 
looking larva of this species, shown in Figure 24, 
was reported by Mr. C. R Moore, of Birdsnest, 
Va. Eighteen were counted on a small tree, 
which had been almost denuded of its leaves. 
Of examples sent on the nineteenth of August, pio. 24. — Caterpillar of 
two had spun their cocoons when received Lagoa opaBcuLABia. 
on the twenty-third. 

Stinging Power of the Ijarva. 

Mr. Moore gives the following as his experience with the insect: "I 
find that when the caterpillar crawls over the skin on the back of my 
band, that it causes the place to smart considerably for three hours or 
more, and moisture to exude from the skin." 

The irritating powers pertaining to the hairs of this caterpillar 
have long been known : under rough and incautious handling they 
may be far more severe than above stated. Miss Murtfeldt has 
related in the Canadian Entomologist, for November, 1876 (viii, 
201-2), experiments made by her with one of the larvae, which she 
permitted to strike one of her fingers. The slight prick felt was 
speedily followed by irritation, and later in the day with severe pain, 
inflammation and swelling of the finger. Soda, ammonia, arnica, cam- 
phor, and acids were successively resorted to, but none served to allay 
the burning pain — as intense as if the finger had been held against 
glowing coals. A night of sleepless suffering followed, and it was 
not until the next morning that the pain subsided. 
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other BtiD^in^ Ii&rvse. 
Experiments, siinilBr to theae, made liy mo upou two other stau^ng 
larTie, viz. : Semileaca STaia {Drury} and Lagoa crispala Packard, may be 
found recorded in tlie Twenly-lhird Beport on the State Cabinet of Natural 
History, 1872, pp. 143, 144,* and Twenty-fourth Report on the Stat-' 
IKuseum of N. H., p. 140- l.f The last reference is to a portion of a 
paper — "Transformations of Lagoa crispata" (pp. 138-145, Uk. cit.) — 
based upon collections made at Center, N. Y., daring a season of 
such a phenomenal abundance of the larrie, on Quercun vaccinium. 
Pleris aquilina (common brake), and other plants, that at least a 
thousand examples, although feeding separately and scattered, could 
have been taken within an hour's time. 

The Poisoning Attending the Sting. 
Dr. George Dimmock, in an elaborate paper "On Some Olands 
which open Externally on Insects, " contained in Pxyehe, for Septem- 
ber, October, 1882 (iii, pp. 387^^31), gives authority for the assertion 
that " the severe poisoning produced by the hairs of certain larvee of 
the Bombifcidts, is caused by the secretion from a minute gland at the 
base of each hair. The secrelion of these glands, which may be 
formic acid or a fonnate iu solution, fillBthe hollow central portion of 
the hair, and when the sharp, often barbed, hairs are broken in the 
flesh of attacking animals, the broken parts carry with them the 
poisonous secretion." The writer attests to an instance in which one 
of these larvfe iu being brushed away from the neck, inflicted so 
severe a sting upon a middle finger, that the distal joint, healing only 
after several months, remained somewhat stiffened and deformed at 
the time of writing — after a lapse of thirty-seven years. 

The Koth. 

The moth is shown in Figure 25. It has a very woolly, pale yellow 

% body tinged with brown. The front 

Y wings are umber-brown at the base, 

fading to pale yellow outwardly. Their 

surface is marked with fine lines of 

silver-gray, and the front margins ore 

nearly black. The legs are yellow with 

Pra.M,— LiooA opEBcuLiRra— ^nsky feet. The wings of the male 

female. moth spread about one inch ; those of 

the female, one inch and a-half. (Hubbard.) 

Of the two cocoons, made in August, by the larvte received from 
Mr. Moore, one gave out a male moth on May 16tb. The pupa had 

• Or. Entomoioflicn! OmtriduJiana 1 1 ), pp, 11. 13. t Or, Ent, Conlrib.. II. pp. 38-7. 
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pressed open the lid, and working half its length out of the cocoon, 
the enxpty pupal case was held in this position after the escape of the 

motb. 

Is a Southern Insect. 

L/ctffoa opercutans is a Southern insect, but according to Mr. J. B. 
Smith., it is somewhere recorded as occurring within the State of New 
York- It has also occurred at Reading, Pa., which is but a small 
fraction of a degree south of the southern limits of New York. In its 
western range, it extends, at least, into Texas. 

The Caterpillar. 

Mr. H. G. Hubbard, an Assistant of the Division of Entomology at 
Washington, has included Lagoa opercularis in his Report on the Imects 
Affecting the Ch^ange (the accompanying illustrations are from the 
Report), and has written of it as follows: 

The caterpillars of this moth are covered with long, silky hair [see 
the fig^ure], underneath which are concealed shorter, stiff hairs, 
exceedingly sharp at the points, and powerfully nettling when they 
penetrate the flesh. Upon some persons the invisible wounds made 
by these hairs produce swellings, and an amount of irritation equiva- 
lent to a sting; the larvsB are, in consequence, popularly supposed to 
be very poisonous. When young, the caterpillars are white and 
resemble a flock of cotton wool. They undergo six molts, at one of 
the last of which they become darker, the -color varying in individuals, 
from red-brown to light clay-color. When full-grown, the larvae 
present the singular appearance of a lock of hair possessing sluggish 
life, and a gliding, snail-like motion. Its peculiar appearance is well 
illustrated in the flgure given. 

Dr. Packard has pointed out an interesting feature in the larva of 
Lagoa crispata, which, in all probability, exists also in L, opei*cularis, 
viz.: it has seven pairs of abdominal or false legs, instead of the 
normal number of five pairs. They are located as follows: 

The first abdominal segment is footless; the second bears rudiment- 
ary feet; segments 3-6 boar normal prop-legs ; the seventh bears a 
pair of rudimentary legs ; segments eight and nine are footless, while 
the tenth bears the fully-developed anal or fifth paii* of genuine 
prop-legs. 

While these two pairs of tubercles differ from the normal legs in 
being much smaller and without a crown of curved spines, they are 
protruded and actively engaged in locomotion : in situation, as well as 
in the presence of the basal tufts they are truly homologous with the 
normal abdominal legs. {American Naturalist, xix, 1885, pp. 714-715). 
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The Cocoon. 
Ito dull brown, felt-like cocoon represented in Figure 26, uaually 
placed on a branch or in a crotch of a tree, has 
a protuberance on its back wbicb atraoet 
, exactly counterfeits a winter bud. It ifl pro- 
FiQ.M.-CooooDofLAGoi Tided with ail accurately fitting hinged trap- 
opEBcunRis. door, which is skillfully built by the larva at 

the time of the construction of the cocoon, instead of being sub- 
sequently cut by its jaws, as are many of the lids of cocoons of the 
Lepidoptera, Hymenoptera, etc. For a detailed account of the pecu- 
liar structure of the lid in the cocoons of Lagoa, and evidences of 
design shown therein, the article on Lagoa crispala previously cited, 
may be referred to. 



Nephelodes violans Gueuee. 

The Bivme-colored Cul-ioorm. 
(Ord. Lepidoptera: Fam. Nootuidje.) 
[For Bibliography, see First Rept. on the Insects of New York, 1883, p. 99.1 
Caterpillars of the above named species were received under <late of 
March 30th, from Prof. D. P. Penhallow, of McGill Uni- 
versity, at Montreal, which had been taken a few days 
previously from a large number traveling over the surface 
of the snow, and had therefore, from the unusual nature 
of such an appearance, excited no little curiosity. Not 
being able to recognize the species in its immature state, 
examples were sent to Washington for comparison with 
the alcoholic specimens in the National Museum, where 
they were identified as Ne/>hetodex molam — the bronze- 
colored cut-worm, a notitble demonstration of which in the 
pastures and meadows of St. Lawrence county, N. Y., in 
the spring of 18S1, is narrated in my Fir^tf Bejiort Iw. 
N. Y. Figure 27 represents the caterpillar in its mature size. 
Upon requesting from Prof. Penhallow that he would 
obtain all th'e particulars possible of so interesting an 
occurrence as the appearonce of tluM caterpillar in winter, 
_ under the conditions named, in such a northern latitude, 
erpiil'iir or ' he kindly sent the following communicaticm, from Mr. 
** wiamS.^" Bavid Il()bert8on, of Brockville, Ontario: 

Occurrence of the Larvee in Winter, in Canada. 
The larvre were first noticed on the afternoon of March 25. On the 

Erevious day we had had a sudden thaw, with high winds and very 
eavy rains during the evening, and before morning the temperature 
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liad. fallen to five degrees above zero. With the exception of rising 
somewhat with ihe sun, it continued at that temperature for several 
days. 

The larvffi were found in a field six hundred feet in width, scattered 
over that distance for about three hundred feet in length, at an aver- 
age distance apart of perhaps two feet; but in certain places, they lay 
in gfreat quantities and all alive. The field was covered, as well as all 
of the surrounding country, with from one to two feet of snow and ice. 
Tliere was no manure in the field. 

On the following day I found that the greater part had disappeared, 
aud. the few that were left were dead, and a number of crows were 
busy in picking them up and eating them. 

I did not look for them beyond the space named, and am unable 
therefore to say anything about the area over which they fell. 

Description of the Winter Caterpillar. 

One of the snow caterpillars received from Professor Penhallow was 
fed on spinach leaves to maturity. It pupated May 13, but failed to 
disclose the moth. The following notes were made of its appearance 
^when. full-grown: 

!Dorsum dull yellow, with numerous interrupted, crinkled, longi- 
tudinal Hnes — the two dorsal ones, defining the mesial stripe, con- 
tinuous; two black dots on the anterior portion of each segment 
dorsally. Head small, less than one-half the breadth of the n^iddle 
segpnents, brownish, with black reticulations, with two black lines over 
its front, dividing to border the /\ — the latter pale; the four eyes 
black; hairs long. Abdomen with a subdorsal dark green stripe, 
paler at the sutures, bordered below with a narrower white one; a 
broader substigmatal stripe just above the spiracles, traversed medially 
with apaler line, and bordered by white; a pale green stripe between 
this and the subdorsal above; below this a stigmatal pale yellow stripe 
bearing the small oval black stigmata; ventral region watery-green; 
posterior end of body' quite tapering. Legs and prolegs pale — the 
latter with a black band outwardly at their base. Length of larva, 
1.25 inch; breadth at widest, 0.23 inch. 

Its Midwinter Occurrence in Sullivan County, N. Y. 

A similar appearance of this caterpillar in midwinter, had been 
brought to my notice two years pre^aously through some newspaper 
accounts of " a shower of yellow worms," that had followed a snow 
storm at Liberty and at Stevcnsville, in Sullivan county, N. Y., on 
December 27, 1881. After communicatin^jf with several persons in 
search of some precise information of the phenomenon, I was so for- 
tunate as to obtain what I desired from the gentleman who observed 
the occurrence, and who was able to give an intelligent account of it — 
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Mr. Isaac H. Soules, of Mongaup, Sullivan county, N. Y. — a teacher 
of a school at that place. From his letters I extract as follows: 

On my way to school, early in the morning, upon leaving the main 
road to cross the fields, I saw in the snow, moving quite fast, numbers 
of worms of different sizes, from about one-eighth of an inch to one 
inch long. I stooped down and examined them, and found them to be 
of a yellowish color, darker on the sides than on the back, and lighter 
beneath. They were very lively, and traveled as fast as if on the 
ground. I called one of my neighbors and showed them to him, but 
had nothing with me in which I could carry any away. * * * 
When I took them in my hand they appeared to be very sensitive, and 
would curl up like this [giving a figure representing: the curved posi- 
tion assumed by cut-worms when disturbed], and would remain so as 
long as held in the hand, but as soon as replaced in the snow, would 
crawl as lively as ever. The snow was- about six inches deep, and 
falling at a very rapid rate, although it was quite cold — two degrees 
below zero. There was a hard crust underneath the falling snow. 
The worms were only on the surface, and seemed to be confused, 
crawling in every direction. They were in the road, fields and woods. 
I never saw anything to equal it, and my curiosity was aroused. 
*****! observed them from about 7.80 to 8 a., m. 
How long they continued on the surface, I am unable to say, as I 
called school at 9 o'clock, and was not out again until noon, when I 
could not find any of them, much to my surprise and regret, as I had 
arranged to secure some of them. * * * * rpj^^ local 
papers are making all sorts of sport about the worms. * * 
* * * They were not seen at Stevensville, as 

reported, but in the town of Bethel, Sullivan county, about two 
and a-half miles from the former place. ***** 
The smaller ones resembled cut-worms, such as we commonly find in 
our gardens. The larger ones were like those that are seen on timothy 
hay when ripe or nearly so [meaning, probably, Leucania albUinea 
Hiibn.'j, except that they were of a b*rownish color and not striped on 
the sides. 

Later, Mr. Soules informed me that the worms were seen at another 
place (not stated, but presumably in the town of Bethel) by some 
workmen on the canal. The snow was falling fast at the time, the 
temperature was below zero, and the worms were moving rapidly. 
Upon questioning the men closely, he concluded that they were of the 
same kind as seen by him, and their occurrence was at the same time. 

Identification of the Caterpillar. 

Two weeks thereafter, Mr. H. M. Stoddard, Postmaster at Stevens- 
ville, of whom I had requested information and specimens, sent me a 
number of " the worms found crawling on the ice at our place." 
They were submitted to Mr. Soules, who identified them as of the 
same kind as seen by him. They were also sent to Washington, to 
the Entomological Division, where, on comparison with the alcoholic 
specimens, they were pronounced Nephelodes violajis. 
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The Mature Larva Described. 

The following description of a nearly matured larva of N^hehdes 
violaTu% drawn by me from an example taken from beneath a stone, 
at Centre, N. Y., on June 13th, was overlooked in my preparation 
of the notice of the insect in the First Report on the Insects of 
New York: 

Head brown, mouth rounded, broader than long, breadth 0.15 inch; 
mandibles blackish. Collar glossy black, triaversed by three yellow 
lines, which are continued over the body as a dorsal and subdorsal 
sharply defined, pale, dull green stripes — the dorsal stripe slightly 
narrower than the others ; the three, in their continuation over the 
caudal plate, become yellow-green. In addition to these — an obscure 
narrow lateral green line, and a substigmatal stripe which is broader 
than the other three, and terminates in the anal prolegs ; the small 
black stigmata rest on the upper margin of this stripe. The body 
is of a glossy bronze-green color, with a slightly shagreened appear- 
ance above, and beneath paler green. The legs and prolegs are 
obscure green ; the latter marked outwardly with a glossy black 
crescentic spot. When held up to the light in a plane with the 
eye, the body shows short whitish hairs at the setiferous points. 

The larva fed on grass, and passed its final molting three days after 
its capture. It subsequently gave the moth, but the date of its emer- 
gence and of its pupation were not noted. 



Homoptera lunata (Drury), 

As A Rose Pest, 
(Ord. Lepidoptera: Fam. Noctuid^.) 

Phala3na (Noctua) lunata Drury: Illus. Nat. Hist., i, 1770, pi. 20, fig. 3; 

(without name); Id. App., ii, 1773 (named). 
Thalcena (Noctua) eclusa Drury: 111. Nat. Hist., App., 11, 1773, pi. 24, fig. 4. 
Noctua lunata Westw.-Drury: 111. Exot. Ent., i, 1837, p. 37, pi. 20, fig. 3. 
Erebus edi6sa Westw.-Drury: 111. Exot. Ent., ii, 1837, p. 46, pi. 24, fig. 4. 
Honwptera lunata Guen^e: Sp. Gen. Lep.— Noct., iii, 1852, p. 12. 
H. edusa GvESitE: Id. ib., p. 14. 

H, 5Iflimder8ii Bethune : in Proc. Ent. See. Phil., iv, 1865, p. 215. 

H, lunata and eclusa. Bean : in Canad. Ent., ix, 1877, p. 174. 

H, ** '* Lintner: Ent. Contrib., iv, 1878, p. 10&-9; 

H. " " 30th Kept. N. Y. St. Mus. N. H., 1878, p. 220. 

H. lunata. French : in Canad. Entomol., xiv, 1882, pp. 130-134. 

H. , edusa, Grote: Ch. List. N. A. Moths, 1882, p. 42, No. 130X. 

JT, lunata, Lintner: in Count. Gent, xlix, 1884, p. 737. 

23 
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Occurrence in a Bose-house. 

The beautiful moth bearing the above name has long been known 
as an ornament of entomological collections, while its larva has 
seldom come under observation, and consequentij littie has been 
written of its habits. The caterpillars have recently been discovered 
as operating injuriously in a rose-house in Madison, N. J. Their work 
had been conducted with se'crecy, as during the day they rested 
quietly on the stakes to which the roses were tied, selecting such aa 
resembled them in color so that they were scarcely observable; but at 
night they became active, and resorting to the plants, fed upon the 
buds, of which they consumed large numbers. The .time of their 
greatest injury was from October to January. Moths reared from 
them, were sent for name, history, habits, etc. 

Habits and Natural History. 

The moths are a large and prettily marked species of the Ndctuidos, 
known as Homoptera lunata (Drury). 

The habit of the caterpillar of hiding on the stakes to which rose 
bushes are tied, counterfeiting the color of the wood upon which it 
rests, and leaving its retreat at night to feed upon the buds, has not 
been previously recorded, and is quite interesting. It seems to feed 
upon quite a number of greatly differing food-plants, as upon plum, 
willow and maple, according to Prof. French, and on oak, as stated by 
Guenee. Abbot, according to Guenee, has figured it in association 
with a species of Hypericum, 

The eggs laid by the parent moth hatch in five days. There are 
apparentiy two annual broods of moths. Eggs of the spring brood, 
deposited April thirtieth, gave the moth at intervals between June 
twenty-first and July tenth, the average period for the change 
into the perfect insect being sixty days. Of the autumnal brood, 
larvsB captured abroad on willow and other bushes, have formed their 
cocoons the last of September, and disclosed the moths early in 
November; or wintered as pupae, and gave out the moth the following 
spring. The above items in the life-history of the insect are from a 
paper by Prof. French, narrating its preparatory stages, in the 
Canadian Entomologist for July, 1882, pp. 130-134. 

The Caterpillar. 

The caterpillars are described by Guenee as whitish, shaded with 
gray, with a blackish dorsal and subdorsal interrupted lines. Upon 
the incisure, between the fourth and fifth rings, is a large yellowish 
spot, and on the back of the fourth, two blackish circles, inclosing 
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each a small wart There is a small yellowish spot on the sixth 
incisure. On the seventh ring is a large gray space. The first three 
rings hare each a black mark on. the side. The legs and head are of 
the color of the body; upon the latter are some black marks. The 
pupa is entirely covered with a violet-like efflorescence. 

The above differs in several particulars from the more extended and 
carefully prepared description of the same stages by Prof. French. 

A Marked Sexual Difference in the Moths. 

The sexes of this species differ so much in their markings that they 
were described, above a century ago, as two species, viz., Noctua lunaJta 
and Noctua edusa, and were accepted as distinct until shown by me in 
1878 {Entomological Contnbutions, No. IV, pp. 108-9) to be but sexual 
forms of the same species. All the '' edum " of our collections were 
found, on examination, to be males, and all the " luncUa *' females. 

Not Usually Ix^urious. 

It is distributed over' a large portion of the United States, but has 
never been found to be very common or injurious anywhere. When 
occurring in rose-houses its injuries could be prevented by looking 
over the stakes during the few weeks that the larvsB appear, and col- 
lecting them by hand and crushing them. When occurring elsewhere 
they should be sought for during the day upon the stalks or trunks 
of the plants that they infest, or on other objects in the vicinity to 
which they would be attracted by a similarity of coloring with them- 
selves, favorable to their concealment 



A Hemlock Leat-Mineb. 

Some twigs of hemlock, Tsuga Canadensis, communicated by Prof. 
A. N. Prentiss, of Cornell University, during the month of January, 
were found to have a number of their leaves mined by a minute larva, 
which was evidently a lepidopterous insect, and probably belonging 
to the TineidcB, judging from a head-case discovered among the 
threads that bound together some of the mined leaves. No larva is 
known to attack the hemlock in this manner, and it is not improbable 
that the insect is new to science. 

There is a possibility, however, that it may be the Oelechia abietiseUa, 
which Dr. Packard has described and figured in the Eeport of the 
Commissioner of Agriculture for 1883 (pp. 160-151, pi. 3, f. 2, pi. 13, 
figSj 7, 7a, 7b), as having been observed in the spring of 1883 in 
the vicinity of Providence, K L, causing sere and dead patches of 
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leaves on the smaller branches and twigs of hemlocks, both large and 
small. The operations of the Gelechia caterpillar had consisted in 
biting off from six to eight leaves of which to construct a broad, flat, 
irregular case, within which it lived in a rude silken tube, and fed 
upon the inside of the leaves. 

No larvsB were found within the mines, but from the fact that sev- 
eral leaves were observed to be fastened together and separated from 
the twig, it is |)ossible that at the approach of winter they may have 
abandoned their mines to hibernate, as Dr. Packard suggests ' that 
O, abietiseUa may do, within a silken tube inside of the leaf-case. 

Professor Prentiss states that the injury to the hemlocks was first 
noticed at Ithaca, at about the first of December, since which time it 
had apparently increased, or at least become more conspicuous. 
Hundreds of trees in Gascadilla ravine, near the college grounds, 
were thus affected. 



CecidomjnLa balsamicola n. sp.. 

And Its Gall. 

(Ord. Diptera: Fam. Cecidomyidje.) 

For the past two years galls occurring in abundance in some locali- 
ties, within the leaves of the balsam fir, have been in my possession 
and under observation, in the hope of obtaining the perfect insect 
from them for description. Late observations have shown that there 
is no prospect of securing the imago very soon — certainly not before 
the lapse of another year — as carrying the larva to its final stage 
promises to be both difficult and uncertain. In the belief that publi- 
cation of what is known of the insect and its operations will serve to 
draw attention «to it and aid in the early completion of its life-history, 
it is herewith given a scientific name, some of the more prominent 
features of the larva are mentioned, and its gall is described. 

The Gall only Known on the Balsam Fir. 

The galls have been observed by me only on the balsam firs, Abies 
balsamea, of the Adirondack mountains, but they will probably prove 
to be of somewhat wide distribution, for in the collection of the 
Museum of Comparative Zoology at Cambridge, Mass., is a balsam tip 
bearing the same gall, which Dr. Hagen informs me was obtained at 
Shelboume, N. H., in September 1882, by Professor Farlow. I have not 
been able to find them on balsam firs in the vicinity of Albany, nor 
on any other species of Abies examined by me other than balsamea. 
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Ita Abundance at L^ke Pleasant, N. T. 
During ■Tul; and August last they were observed in large numbera 
at SagevUle (Lake Pleasant), Hamilton county, X. Y. To many of 
tbe trees they imparted a peculiar nodoae appearance, in instaooes 
where they abounded to such an eitent that at least three-foorths of 
the leaves of the tips of the season's growth bore the gall. At tluB 
time each contained its larva, which but partially filled the gall, yet 
appearing as if it had nearly attained its growth. The larreB, when 
exposed to examination, were inactive, hardly showing any mption, 
and giving no evidence of a disposition to feed. 

The Qall Z>escribsd. 
The gall consists of an oval enlargement of the leaf near its base, 
varying in posi- 
tion from entirely 
basal (rarely) to 
one-fifth of an inch 
removed (also 
rarely); the aver- 
age distance does 
not exceed 0.06 of 
an inch. The aver- 
age length of the 
gall may be some- 
what above one- 
eighth of an incl 



with 

two-thirds as 
great, which sel- 
dom exceeds twice 
the width of the 
leaf. Its elevation 
above the surface 
of the leaf is about 
equal on the two 
sides, although 
sometimes seem- 
ing more depresa- 



Fi<}.3«.— Balaam tip with ealls of Cbcidouvia salbahkxha: 

a, leateolarsHd with ffall BeeooQ upper side; b. the same with 
sail from lower efije. witb oiieafncr for eecaiie of the larva; 
lent from wblch the lan'a has escaped throush openlns on 



ed superiorly from upper aide. 
the bending of the leaf by its deformation forming a concavifr^ 
above. The exterior of the gall is smooth, except as showing some 
trifling irregularities of growth. 
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The Larv8B Elude Eiforts to Bear them. 

Examples of the galls collected at Lake Pleasant were inclosed in 
tin boxes, glass jars, and bottles, and occasionally sprinkled with 
water, as the transformations of many of the OecidomyidcB are knowii 
to be quite dependent upon moisture. Examinations of the contained 
larrsB at intervals during September and October showed them appa- 
rently unaltered in condition. Later, they were found hardened and 
dead. 

Efforts made by myself and by the secretary of the New York State 
Forest Commission, Mr. A. L. Train, to obtain, from parties applied 
to, fresh galls during the autumn, were unsuccessful, and it was not 
until the last week in December that fresh material was procured, 
through the kindness of Mr. S. D. Andrews, of the Lake Pleasant 
House, at Sageyille. The. insects at this time had emerged. In only 
one gall was a larva discovered, which seemed to have recently died, 
and from which the following notes were drawn: 

The Larva Described. 

C!olor, reddish-yellow; surface delicately pitted under a high mag- 
nifying power, Uke fine shagreen; eleven segments deeply incised, the 
terminal twelfth showing indistinctly as a narrow appendage to the 
eleventh; laterally on each segment a very short black bristle visible 
under a three-fourth-inch objective; no other process apparent^ even 
stigmatal ones. The stalk of the " breast-bone " is gradually widened 
toward its Y-shaped anterior portion, of which the space between the 
arms is about equal to the width of one of the arms towetrd their 
junction where they widen exteriorly into a U-like character. Length 
of the larva, 1.20 mm.; breadth, 0.70 mm. 

The Larva leaves the Gall for its Pupation. 

The insect had left the gall through a longitudinal opening of more 
than one-half its length, which subsequently closed, leaving a border 
somewhat elevated, like lips. The opening, in the larger number of 
instances, is on the upper surface of the leaf — in thirty-four leaves 
out of fifty examined : in such cases, it is linear and usually in exact 
Hne with the midvein. When occurring on the under side, it is lateral 
on the gall, and only to be seen by turning the leaf sideways. The 
midrib of the lower surface is not continued over the gall. Upon cut- 
ting into the galls they disclosed a corky structure, and the interior 
surface of some displayed a transverse thready appearance. 

From the above observations it seems probable that the larvse of 6'. 
balsamicola mature in the late autumn, when they escape from the galls, 
and fall to the ground, either to enter the earth for pupation, or find 
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Buitable place for change among the thick bedding of leayes beneath 
the trees. Here they would hibernate, perhaps as larTSB, to pupate in 
the early spring, and disclose the perfect insect at about the time 
when the new leases are dcTeloping. 

The Galls Occasion Partial Defoliation. , 

It will be of interest to learn to what extent the occurrence of this 
gall tends to the defoliation and consequent injury of the trees which 
it infests. From the examples of the foliage receiyed by me, it is aean 
that leaves bearing the galls were still attached to the tree at the 
close of the year, but were so loosely attached that a slight pressure 
removed them. Many had broken off in transit, and were loose in the 
package when received. The twigs showed the scars of detached 
leaves to at least double the number of the gall^ inclosed, indicating 
a considerable fall of the infested leaves, under natural conditions, 
during the month of December. Later, all the galls fall from the tree. 

The Insect not Known in Europe. 

The insect appears to be a native species. Betron Osten Sacken, 
who has seen the gall, after searching the European literature of the 
Cecidomyidce states that there is nothing analogous to it in Europe. 
Dr. F. Loew, of Vienna, concurs in the above, and remarks incident- 
ally that the gall belongs to a group which have their habitat in the 
parenchyma of the leaf (Blatt parenchymgallen), occurring on Qtiercus, 
UlmuSy TUia, Centaurea, Hieracium, etc. 



Lasioptera vitis O. S. 

(Ord. DiPTERA : Fam. Cecidomttd-e.) 

Osten Sacebn: Monog. Dipt. N. A., Pt. 1, 1862, p, 201-2; Oat. Dipt. N. A., 

1878, p. 6. 
Walsh-Riley: in Amer. Entomol.,i, 1869, p. 247, fig. 183. 
Riley: 5th Rept. Ins. Mo., 1873, p. 117-8, fig. 45. 
Reed : in 13th Rept. Ent. See, Ont, for 1883, p. 49, fig. 33, 
Saundebs : Ins. Inj. Fruits, 1883, p. 295, fig, 306. 
Liktner: in Count. Gent., xliv, 1879, p. 407; id., liil, 1888, p. 511. 

Lasioptera viiis — a minute dipterous insect, belongs to the group of 
gall-making Gecidomyidoe. The genus Lasioptera is readily dis- 
tinguished from Cecidomyia, to which it is quite near, by its nervula- 
tion, for while the latter, with few exceptions, has four longitudinal 
veins, this has but three, and of these the first and second run so close 
to the costal margin as to be almost undistinguishable. Its third 
vein, the only conspicuous one in the wing, is forked much as in 
Ceddomyia and Diplosis, 
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Description of the Oalls. 
The tip of a seedling grape and some separate leaves were received 
on the seTenth of June, 
from Mr. Henry Lee, of 
Middleliope, Orange 
county, N. T., upon which 
were numerous galls of 
Lasioplera vUis. The tip, 
for about five inches of its 
extent, was covered by the 
abnormal growth upon it, 
and so distorted that it was 
bent downward until its 
natural direction was com- 
pletely reversed. The older 
galls were bright red, the 
younger ones still green. 
They were frequently con- 
fluent — three or four hav- 
ing united to form one 
elongated, irregular swell- 
ing. Figure 29, represents 
a vine infested in this 
manner. 

The leaf-galls are of a 
smaller .size than those of 
the tip, averaging two- 
tenths of an inch in diam- 
eter. They, in most cases. 
Fro. ai.-GiiUs of Lasioiteea vitih, on crapB- . .,  , . , 

TlDe : o. aeutloji or a oompoUQcl Rail, showlug the ^^^^ •"* '•'® ^^^"' ">"' » '«" 
larval cells. only touch them on one 

side; rarely, they are entirely disconnected. Their upper side is red 
(on the upper side of the leaf), while the obverse, withdrawn from 
sunlight, is green. Those containing a single cell, are round, with 
more than one-hnlf of the gall showing on the under side of the leaf, 
and with its connecting vein bent downward on its surface. The 
larger number are single-celled — the result of a single ovipositioQ. 
The confluent ones, or even the elongated, occurring on the vine more 
frequently than on the leaf, of course contain two or more cells, as 
shown in section, in the figure at a. 

On a part of a leaf within an area of an inch and a half in diameter, 
thirty galls were counted. 
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Bscape of the Laryce. 

Most of the galls had given out their larvse when received ; a num- 
ber had emerged en route, and V7ere found within the box: they were 
given ground in which they speedily buried. Others continued to 
escape from the galls for the two following days. Perhaps from 
thirty to fifty larvee were transferred to the small box of ground and 
seen to enter therein. No note was made of their appearance, but it 
is remembered that they were of an orange-yellow color. 

The larvsB emerge, indifferently it seems, from either the upper or 
the lower side of the gaU, depending, probably, on the position of the 
leaf, as in one, nearly all have escaped from the upper side, and in 
another, the reverse. The opening through which the larva escapes 
is quite small ; a pale ring surrounding it on the surface of 
the gall, looks as if the margin had been eaten away for its outer 
enlargement. 

On the twenty-seventh of June, other specimens of the same gall 
were received from Dr. M. G. Planck, of Schenectady, N. T., taken 
from wild grapevines. These were also disclosing their larvae at the 
time when they were received. {Quejy, suggested by the inability to 
rear the larva3: does the picking off of the vine have such an effect 
upon the sap as to cause the larvae to desert the galls at once, even 
before they have fully matured? The apparent eagerness with which 
the closely related larva of the clover-seed midge, Cecidomyia legumini" 
cola creeps from the clover head very soon after it is plucked, is 
I'ecalled in this connection.) 

The Only Known Remedy. 

There is no known method by which the oviposition of this little 
midge can be prevented. The attack can best be met by plucking the 
infested tips and leaves before the larvee leave the galls, and burning 
or otherwise destroying them. 

The Larv'sB Attacked by a Parasite. 

In the month of JHly several chalcid parasites were found within 
the box containing the galls, and a single example of the gall-fly — 
all dead. Whether they were given out from the galls or from 
ground where the larvse buried, is not known, as both were under the 
same Cover. As the time for the appearance of the gall-fly seems to 
be in June (Osten Sacken obtained it on the 29th of June) and per- 
haps in early July, there is no prospect of obtaining further examples 
of the flies. It would seem as if the larvae had died from immaturity 
or had been very generally parasitized. The chalcid obtained has 

24 
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been determined by Mr. Howard as an undescribed species of 
Tridymus Batz. — a genus yer j near, in place, to the Pteromdlin^, and 
not previously recognized in this country. 

First Notice of the Insect. 

Our first knowledge of this gall and its author is found in Baron 
Osten Sacken's admirable paper " On the North American Cecido- 
myidsB," forming part of the late Dr. Loew's Monographs of the Diptera 
of North America — Part I, 1862. The gall is thus characterized : 
'* Swelling of the stem and leaf-stalks of the wild grape. This irregu- 
lar succulent swelling, which becomes red on its stouter and riper 
portions, extends not only along the stem and leaf-stalks, but also 
inyades the leaf-ribs. It contains round hollows of about 0.1 in. in 
diameter with an orange-yellow larva in each. Some of the hollows are 
often abandoned by their inmates and invaded by numerous ThripsJ'* 

The fly has not been figured; its description is as follows : 

Description of the Fly. 

L. vUia O. S. — 0.04 in. long, pale reddish, head blackish, antennea 
black, apparently 23-jointed, filiform, joints broader than long, sessile, 
with a short pubescence (they answer exactly Winnertz's figure of the 
antennas of L, rubi Wz.), two basal joints yellow, thorax blackish above, 
with a golden pubescence near the collar and down to the origin of 
the wings; scutellum pale reddish; abdomen covered superiorly on 
each segment with rows of blackish scales; legs pale reddish, wings 
with gray pubescence, anterior margin with a black fringe of hairs 
{Joe, cU., page 202). 

Various Forms of the Galls. 

The figure given on page 184 shows one of the many remarkable 
forms which this gall assumes. It is from Proft Eiley's 5th Missouri 
Beport, where he has named it "the grapevine tomato gall," and 
remarks of it that it is a " most variable gall, being found of all sorts 
of fantastic shapes, from the single, round, cranberry-like swelling on 
a tendril, to the large collection of irregular bulbous swellings on the 
stem or leaf-stalk; sometimes looking not unlike a bunch of currants 
or a bunch of grapes, but more often like a collection of diminutive 
tomatoes." From a brief notice accompanying an earlier presentation 
of the same figure — in the American Entomologist for August, 1869 
(page 247), it appears that the specimens identified from Bidgewood, 
N. J., were irregular, compound swellings on the stems and leaves, each 
swelling being of about the size of a large pea. Such forms certainly 
could not be suggestive of small tomatoes, nor those illustrated in 
the figure, nor any that have come under my observation. The com- 
mon name proposed above for the gall would, therefore, seem to be 
an inappropriate one. 
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IiocalitieB of its Occurrence. ^ 
The editors of the American Entomologist have identified Ae galls 
from Des Moines, Iowa. The Osten Saoken catalogue of N. A. Dip- 
tera gives its habitat as " District of Columbia and elsewhere." In 
former years I have received it from Staatsburg, N. T., and from New 
Jersey, where it occurred on the Cpncord grapevine. It has also been 
received by me from Orange county, N. Y., on a Muscadine vine;, from 
Worcester, Mass., on a "Eogers 15" seedling; and from Schenectady, 
N. Y., as before stated, on a wild grapevine. 



Ohloropisca proliflca Osten Sacken, n. sp.. 

And Its Winter Gatherings in Dwellings. 

(Ord. Diftera: Eam. Osoinid2e.) 

The immense numbers in which various insects, which are not recog- 
nized as social in their nature, are observed to congregate at certain 
times, and under certain conditions, is a phenomenon full of interest, 
. and one for which no satisfactory explanation has been offered. With- 
out citing an extended list of such assemblies, a few of those in which 
species of Chlorops, belonging to the family of OsciriidcB, have been 
drawn together for hibernation will be mentioned, in connection with 
two recent instances of the kind brought to my notice. 

A Bemarkable Assemblage of Flies at Franklin, N. H. 

In March last, examples of a small fly were received from Mr. W. F. 
Daniels, of Franklin, N. H., with the statement that they were infest- 
ing his residence in such number that it was impossible to rid the 
house of their presence. They had become a great nuisance. Through 
several letters received in relation to them, the following account has 
been compiled: 

The fly had been observed as early as the last week in August, in 
quite an active state about crevices in the wood- work and the windows 
of the second floor, where it was seeking entrance. 

Later in the season a favorite gathering place for them was found 
to be in the space between the window sashes and the casings. Here 
they appeared to rest in stupid condition, but if the attempt was made 
to capture them, they flew briskly away. When the gas was lighted 
they flitted around the room in great numbers, and alighted on the 
ceiling and walls. Tjk^J were not distributed generally over the house, 
but were almost conRed to the north side — the front of the house — 
and to the second story. None were seen on the third floor, and 
comparatively few on the flrsi In a closed room thousands could be 
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killed by the ua^ of pyrethrum, but without seeming to diminish their 
numb^ in the least. They collected at times upon the windo^irB so 
numerously as to soil the panes greatly. 

Their Spring Awakening. 

Their principal annoyance to the family seems to have been in the 
spring when they were awakening from their hibernation. Many that 
had doubtless been excluded from the house by the screens that cov- 
ered the windows, had found acceptable retreats in crevices betiwreen 
the brick wall of the building and a substantial wooden covered porch 
erected over the front door. On April fourth of the present year, 
large numbers of the fly were observed at each side^ of the porch, 
moving sluggishly over the ice and snow which lay there at a depth 
of two feet. So abundant were they that kerosene was poured over 
them where they were the thickest, and very many were tlius killed. 
At the same time they could be seen climbing up the front wall of the 
house, even to the roof. 

Efforts for their Destruction. 

On April twelfth, upon the discovery that multitudes were emerging 
from the crevices between the porch and wall, insect powder was 
blown in upon them with a powder-bellows, and in an hour's time, as 
reported, " millions were scattered over the stone steps. They were 
taken up three or four times that day, and again on the eighteenth, 
twentieth and twenty-second, and dropped quickly into boiling water, 
for if left awhile they revived. Since that time they gradually dis- 
appeared," and on May third, the date of a letter received, none were 
to be seen. So many had been killed by the persistent means taken 
for their destruction that it is thought that they must have been 
nearly exterminated, and hopes are entertained that another autumnal 
visit may not be received from them. 

Annual visitations of the same fly had occurred for at least five or six 
years past They had not been noticed in any other dwelling in the 
vicinity. This house was quite alone from any other. 

Conjecture as to their Source. 

In reply to the inquiry made of me of the probable source of these 
flies, answer was returned that several of the OscinidoB are known to 
breed in the stems and roots of the Qraminece (grass family), and that the 
breeding-places of the Franklin chlorops might j^rhaps, be discovered 
in some of the neighboring grain fields, if they^jrve evidence of being 
infested. To this, reply was made that within many miles of the place, 
very little grain was grown and there was none that had been infested 
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indtli insect pests to any material extent. The house was surrounded 
^with a broad lawn, and in front was fine, green grass for two hundred 
feet or more. Across the road was a hill rising to a height, perhaps, 
of a hundred feet, extending for an eighth of a mile, and covered with 
a growth of oak, pine, and locust trees. 

As the source of such " mass meetings " of Chlorops is unknown and 
a matter of much interest, we quote some remarks made by Schiner, 
in a paper entitled "XJeber massenhaftes Auftreten einer Chlorops 
Art, Verh. Zool. Bot Ges. Wien, 1872, pp. 61-73," based on specimens 
received by the distinguished Dipterist, which had occurred in 
enormous num1;>ers in a villa near Fiume on the Adriatic. These were 
referred to the genus Chloropisca — the same to which the Franklin 
examples belong: in the presence of half a dozen descriptions equally 
fitting and equally uncertain, they were given a new specific name, 
namely, Chloropisca copiosa. 

The aim of these mass meetings of flies, I do not know, and do not 
want to add a new hypothesis to those already offered. * * * The 
known habits of several species of Chlorops make it probable that the 
larva of the present one must be looked for in stems and roots of 
Graminece ; but our cereals seem to be out of the question, as there 
have never been any complaints about the depredations of a species 
like this; and owing to the immense numbers of the fly such com- 
plaints would certainly have been forthcoming if this species attacked 
cereals, like the Isirvse of some other larger species of Chlorops. 
Those who happen to come across assemblages of this kind may find 
an opportunity for searching the Graminece in the environs, the more 
so as these assemblages are only local phenomena, but apt to occur in 
the same locality for several years in succession. With some patience, 
the flies themselves might, perhaps, be used as guides towards their 
breeding-places: by dint of watching their motions and following 
their flight, the truth might be learned. 

Another Assemblage of the Fly in Western New York. 

A second instance of an assemblage of this fly — found to be iden- 
iicsA with the Franklin examples — was brought to my notice as occur- 
ring at Alfred Centre, Allegany county, N. Y., a village in the western 
part of the State. Dr. H. C. Coon, connected with the Alfred 
University, communicated several specimens which he had taken 
within his house, from the wall paper and a window, on the 18th of 
September. Others were seen on the outside of the window. On 
October 3d, " upon drawing down a sash of a window opening on a 
covered porch at the north end of the house, the casings at the sides 
and top were -so covered with the flies that they could be scraped off 
by handfuls." They were not found about other windows, or in 
similar localities in neighboring houses where search was made for 
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their presence. It was recalled that they had been observed the 
preceding autumn in numbers sujficient to cause them to be s^v^ept 
together and burned. 

In this instance, the invasion does not rank with the first recorded, 
but it may develop an increase in following years. 

The Fly Submitted to Baron Oaten Sacken. 

As the fly was apparently unknown to us, it was submitted to Baron 
Osten Sacken, of Germany, for determination, and by him was referred 
to the genus Ohiorops, subgenus Ohloropisccu It was found to bave 
some points in common with G. copiosa of Schiner, previously men- 
tioned, but was different from it As the species belonging to this 
subgenus vary greatly in color, even more than the true Chlorops, 
and are therefore quite difficult to identify from description however 
carefully made, I requested of Baron Osten Sacken that he would 
describe the examples placed in his hands, for publication in the 
present report. The task was no light one, as may be seen from the 
following description which he has most obligingly sent in compli- 
ance with the request: 

DeBcription of the Fly. 

Chloropisca PROLincA n. sp, [Osten Sacken.] 

The breadth of the cheek under the eye is about equal to the distance 
between the eye and the antenna ; the front is but little projecting in the 
profile, the face distinctly retreating. Front reddish-brown, shining, with 
a narrow yellowish border along the edge of the occiput and the frontal 
orbits ; a more or less distinct brown stripe in the middle of the front, 
attenuate anteriorly and including the ocelli posteriorly ; two shorter and 
often less distinct lateral stripes : frontal triangle large, nearly reaching 
the anterior edge of the front, its anterior angle rather broad (not acute as 
in some species of OfUorops), bounded on each side by shallow furrows (in 
some specimens, however, they are deeper) ; near the occipital edge the 
bottom of these furrows shows a couple of short, deeply-cut stria) ; the sur- 
face of the front is marked with scattered punctures (sometimes nearly 
smooth ; in front of the ocelli, in most specimens, there is a shallow impres- 
sion (coinciding with the intermediate brown frontal stripe). Face and 
cheeks brownish-yellow. Occiput black or brown, yellow along the orbits. 
Palpi reddish-yellow ; above them, a pair of black dots on the oral edge ; 
when the proboscis is withdrawn these dots may be easily mistaken for 
the end of the palpi. Antennes reddish-brown ; third joint rounded, darken 
brown on its distal half, sometimes altogether brown. Thorax brownish- 
yellow, with the usual three black stripes and a shorter and narrower dark 
streak above the supra-alar cavity ; the intermediate stripe is cut off squarely 
some distance before the scutellum, the lateral ones are elongate-wedge- 
shaped, their pointed end nearly, but not quite, reaching the scutellum ; 
a faint longitudinal groove along each side of the intermediate stripe; 
on the sternum a large black triangular spot between the front and mid- 
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die oox8d, on each side; a similar spot, but much smaller, above the 
liind COX88 ; smaller black or brown spots on the lower part of the meso- 
pleura and on the pteropleura, near the mesopleural suture.* Scutellum 
flat, brownish in the middle, yellowish towards the sides and tip ; surface 
smooth ; it requires a strong lens to discover a sparse microscopic pubes- 
cence, issuing from equally microscopic punctures ; a pair of somewhat 
larg^er, approximate bristlelets at the tip. Halteres with a conspicuously 
yellowish-white isnob. Metanotum black. Abdomen dark brown above ; 
hind comers of the segments, and especially of the second, yellowish ; hind 
margins of the segments, and especially of the penultimate, paler ; these 
paler regions are variable in extent, and sometimes the upper side of the 
abdomen is almost altogether brown ; the distal half (or less) of the last 
segment, is always yellow. On the ventral side, the extent of the brown 
and pale-yellowish is equally variable. Legs reddish-yellow, more or less 
distinctly brownish in the middle of the femora and tibias, especially of 
the last pair. Wings hya- 
line, veins brownish-yellow ; 
anterior crossvein nearly 
opposite the tip of ther:auxii- 
iary vein; the distance be- 
tween it and the posterior 
crossvein is equal to about 
double the length of the 
latter ; third vein» beyond the 
crossvein, nearly straight, 
parallel to the second; fourth Pio. so.— Wing of Ohlobofiboa FBoi<nnGA showing 
and fifth. veins very thin, nervnlation-greatiy enlarged. 

except a very short distance beyond the great crossvein ; the course of the 
fourth vein is a little diverging from the third ; the costal vein reaches 
the tip of third, [f] Length 2-3 millim. I have about 30 unpinned speci- 
mens before me ; they seem to be all females. 

N. B.— It is at the special request of Mr. J. A. Lintner that I venture to 
describe this species, which belongs to a family I am very little acquainted 
with. Descriptions of Chloropisca are difficult to draw on account of 
the sameness of the coloring of the species and of the inconstancy of 
the same coloring. And in the present case I have not been able to use 
chcetotactic characters, the specimens being unpinned and most of the 
bristles having fallen oft. One of the principal characters is the flatness 
of the scutellum, which proves this species to be a Chloropisca; the 
proportions of the venation may likewise be of use in identifying the 
species. Two other ChloropisccB have been described by Loew from N. 
America: C, grata Loew, Centur. Ill, 92 ard C. trivialis ibid. III, 87. I 
can not identify my specimens with either of them. 

*I QBe the terminolofiry adopted by me in my paper on Chsetotazy, Trans. Ent Soc, 
London, 1884. p. 603. 
[t Althoocrh drawn by camera, the en^ravlnff fails to show some of these features.] 
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Noted AsBemblages of Cl^orops in Europe. 

The following literature upon the great accumulation of specimens 
of Chlorops within buildings — a phenomenon well-known in Europe — 
has been kindly collected, and communicated to me in letter by Baron 
Osten Sacken — always so ready to aid in the advancement of American 
Dipterology: 

In September, 1831, an immense number of Chhrops gathered in a 
room in Provost's Lodge, in Cambridge, England. An account by 
Rev. L. Jenyns was published in Loudon's Magazine of Natural His^- 
tory, V, p. 302. The same phenomenon was observed in the same place 
in September, 1870, when " there must have been millions of them.'* 
It is added, however, that they occur regularly every season. (Com- 
pare Proc. Ent, Soc. London, 1870, p. xxxiv, and 1871, p. — .) 

In 1833, the phenomenon took place in the court library in Weimar. 
Zenker took the fly for a new species, and named it TraumctUrrnyia 
prodigiosa. (Frorieps Notizen, xxxv, p. 344.) 

In September, 1847, Professor Wager found millions of Chlorops in 
the cupola of the observatory at Warsaw, on the ceiling of a botanical 
conservatory, and in other places. He computed that there were 
about 17,971,200 specimens on the ceiling of the conservatory. He 
observed these accumulations every year. All these localities are sur- 
rounded by fields of cereals, and principally wheat. Compare Rev. de 
Zo6l, 1872, and Schiner's article quoted. 

Kieseuwetter, in Zittau, Saxony {Berl. Ent. ZeU., 1857, p. 172) ; Krauss, 
in Stuttgart (comp. Brauer, Jahresber, 1867, p. 142) ; Perty, in Switz- 
erland (ibid.) ; H. Miiller, in Lippstadt, in autumn of 1880 (comp. Katter's 
EiUom. Nachr., 1881, p. 17); Guerin Meneville and Laboulbene, in 
France {Ann. Soc. Ent. Fr., 1875, p. ccvi), made similar observations. 
Most of them took place in September. Perty saw the phenomenon 
in March. Most of the observers notice the fancy of the flies for par- 
ticular rooms, neglecting adjoining localities situated in apparently 
similar conditions. That the object of the flies was to seek shelter 
from cold is probable. The following observation by Aube, although 
it does not refer to human dwellings, may be suggestive: "About the 
end of March last, after a not very cold but a prolonged winter, I col- 
lected thousands of Chhropn nasuta in the state of hibernation. They 
were huddled together behind a very dense covering of ivy, on the 
eastern wall of a building " {Ann. Soc. Ent. Fr., 1858, p. Ixxiv). 

Whether in all the above cases the same species was observed is a 
very doubtful question. The species is called Chlorops IcBta (Wager, 
Krauss, Laboulbene), G. nasuta (Kieseuwetter, Aube, H. Miiller), and 
C. lineata (Perty). These identifications have no value whatever, 
as none of them were made by competent persons, and the nomen- 
clature and synonymy of Chlorops is an unsolved problem even for 
dipterologists. 
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Phytoxnyza lateralis (Fallen). 
The Marguerite Fly. 

(Ord. Dipteba: Fam. Phttomyzida.) 

Fallen : Dipt. Suec, iil, 1823, 3, 2.* 

Meigen : Syst. Beschr. bek. eurpp. zweifl. Ins., vi, 1836 ? p. 190. 
WssTwooD : Introduu. Classif. Ins., i, 1839, p. 152; Id., ii, 1840, p. 573. 
CuBTis: British Entomology,— Diptera, viii. 1849, pi. 393. 
Kaltenbaoh : Pflanzenfeinde Classe Inseftten, 1874, p. 387. 
Gloveb : MS. Notes Joum. — Diptera, 1874, p. 40 (mention). 
Gk>UBEAn : in Ann. Soo. Ent France, ii, ix, p. 156. 
Falooneb : in Amer. Florist, ii, 1887, p. 297 (as F affinis). 

Ita First Observation in this Country. 

The operations of this insect, an European species, were first detected 
in this country in October, 1886, in the greenhouse of Mr. Charles A. 
Dana, at his country residence, Dosoris, near Glen Coye, N. Y. The 
leaves of some daisies (Marguerites) were seen to show some wart- 
like specks and irregular, whitish, linear markings, and soon afterward 
to shrivel up and die. Examination for the cause disclosed small 
** worms " working within channels in the interior of the leaves. 

Some of the infested foliage was sent to Albany on the fifteenth 

day of February last. When received (two days later) the insect had 

entered upon its pupal stage, and a single fly had been disclosed and 

wajs found within the box. Another fly appeared the following day, 

and quite a number emerged from time to time until the tenth of 

March. 

Operations of the Marguerite Fly. 

In response to request made by me for further information of the 
attack, it was learned that the operations of the insect had been first 
noticed by Mr. Wm. Falconer, head gardener at Dosoris, during the 
preceding autumn, as above stated, and that thus far it seemed to be 
confined to plants of the Order of GomposUas. As it apparently dis- 
played a preference for the daisy, Chrysanthemum frutescens, it had 
been given in the greenhouse the name of the Marguerite fly. Infested 
leaves of tansy {Tanacetum) and of three other species of the Com- 
positcB (not idenj;ified), each bearing the pupee, were sent to me. In 
each of the plants the mining operations of the larvflB had been exten- 

* The following references to other European authors have kindly been Kiyen me by 
Dr. 8. W. WUUston: 

Zbttbjzstedt: Dipt Scand., vii, p. 2886, 24.— Rob. Dbsvoidy: in Ann. Soc. Ent Fr., 
2d ser., ix, p. 166.— Sghiner: Faun, Austr., ii. p. 818.— Brauer: Denkschr. k. Akad- 
Wissensch, xlvii, p. 90. 
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sive, and had caused the leaves to wilt and ehriTel to euch a degpree 
that it was only by careful unfoldiog, spreading and pressing that the 
character of the mines could be made out 

The L&rval Hinaa Described. 
The mines obserred in the daisy were run with remarkable iiz>i- 
formity, commencing at a point 
where there was indication of 
egg-deposit, at the margin of the 
foot-stallc of the leaf or at one of 
the lower lobea, following closely 
the margin up the lobe, excavat- 
ing it somewhat broadly at the 
apex, then descending on the 
opposite side, to turn and mine 
the next higher lobe and follow- 
ing ones in the same maoner. A 
characteristic feature of the mine 
is its punctulati<)n along its entire 
length by small blaclk grains of 
larval excrement, deposited at 
rather regular intervals, and 
almost invariably on the marginal 
side. An exception to this waa 
an instance where a wavy broad 
channel had been run toward the 
center of the leaf, in which the 
excremental matter waa not gran- 
ular nor deposited marginally, 
_^ but was diffused throughout the 

Fia.31. A dnlBy leaC Bhonins the minaa  t ,.■ ^  ^ 

andpnpiB of the MarBiierlteflr. PH(TOMXZ*™in« — lU'lio^ting plamly some 

uTBBiLie. abnormal condition of the larva. 

The mines do not always originate in the lobes. One was observed 
to commence half-way down the stem of a leaf, and in another instance 
almost at the base of the stem. They are run upon the upper side 
of the leaves, just beneath the upper cuticle. 

Pupation wltbin the Uines. 
When the larva has attained its growth, it excavates a blotch-like 
space on the lower side of tlie leaf, where it transforms to a pupa, 
which, covered only by the thin and transparent cuticle that in drying 
contracts over and closely about it, seems as if it were lying exposed 
upon the outer surface. Its deeply incised segments show distinctly, 
and its two snboylindrical contiguous anal spiracles — projected 
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almost at a right angle one with the other^ are thrust outward through 
the cuticle in its contraction. 

It is believed that all of the pupa observed in the month of Febru- 
ary, were in the position above stated. In several of those received 
by me the present November, and now before me, they are plainly to 
be seen occupying the upper surface of the leaf. Can this be acci- 
dental or is it a seasonal feature ? 

Mr. Falconer's Account of the Insect. 

Mr. Falconer has contributed to the American Florist, for March 15, 
1887, ii, p. 297, a short notice of "The Marguerite Fly, Phytomyza affinis " 
(the scientific name taken by him from some European journal), giving 
items of its habits and life-history, which we copy: 

The fly is a small insect and might readily be mistaken for one of 
the little flies so abundant about fermenting horse-manure. When 
disturbed it hops about rather lazily or flies from one branch to 
another, but seldom flies away for more than a few feet It lays its 
eggs singly under the skin of the leaf, and wart-like specks form over 
the eggs. In a few days time little white grubs are hatched, which 
are the evil workers. * * * After two weeks energetic eating, 
the larva thrusts its head outside of the skin of the leaf and pupates. 
From the laying of the egg till the perfect fly issues from the chrys- 
alis is within five weeks. I conclude this to be the case, from some 
clean cinerarias which were brought into the greenhouse in which 
the Marguerites were growing, the leaves of which at the end of five 
weeks contained not only eggs, larvae, and pupse, but also empty 
pupse cases. The work of increase appears to proceed incessantly. 

SuccesslTe Broods of the Insect. 

Mr. Falconer is doubtless correct in his belief of successive broads, 
for from the evidence he adduces above of its maximum life-cycle, 
coupled with my observations, there would seem that there must be 
at least three broods during the autumnal and winter months. Leaves 
sent to me on November 14th of this year contained pupse (crushed), 
indicating an appearance of the fly at about the middle of November. 
Flies emerged in my oflice from pupse, during the middle of February 
last. The intervening period would give more than the required 
time for another brood occurring at the assumed interval of five weeks. 

Larval Food-plants. 
Mr. Falconer gives the following report {lac. cU.) of the larval food- 
plants: 

Although the Marguerite seems to be its favorite food, it does not 
at all restrict itself to this plant, but attacks every other composite 
plant within its reach. Judging from its behavior here, it even pre- 
fers the double white feverfew to the Marguerite. It has also attacked 
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Eupatoriums, Gazanias, HeliarUhus midtiflorus, and, as above mentioned. 
Cinerarias. These, at present, are about all the composites within its 
range. I have not observed it on any other order of plants. 

LocalitieB. 

In addition to its presence at Dosoris, the insect is also operating in 
the greenhouse of Mr. T. L. M. Barlow, at Glen Cove Landing, and in 
the greenhouses at Queens, L. I., and at Hinsdale — a station on the 
Long Island Bailroad, about fifteen miles from New York city. 

Importance of Arresting its Spread. 

It will be readily seen that from the prolificacy of this new insect 
pest, and the character of its injury to the foliage of the plants of the 
favorite and extensive family which it claims for its food, that it will 
prove, both to florists and lovers of flowers generally, an unwelcome 
addition to our insect fauna. It would, therefore, be well, if earnest 
and persistent and a successful effort can be made for destroying it in 
the limited locality to which it seems for the time restricted. It 
should be borne in mind that almost without exception, newly-intro- 
duced insect pests display a wonderful ability to inflict greater injuries 
in their new home than they wore wont to do in their old. Up to the 
present, we only know this fly as a greenhouse pest. Should it be 
found hereafter continuing its propagation during the summer months 
in the garden, a great increase of harm would be the result from the 
large number of our valued GomposUce that would then be exposed to 

its attack. 

Remedies. 

Leaf -miners, like the numerous larvae that find secure shelter within 
their burrows in plant-stalk and tree-trunk, or beneath the surface of 
the ground, are almost wholly beyond the reach of our best insecti- 
cides; and when occurring in large numbers, as does the Marguerite 
fly, it is useless to attempt to fight them by any of the ordinary appli- 
cations which the economic entomologist is accustomed to recommend 
against the larger and more vulnerable class of exposed insects. 
Experiment can alone show the best method of meeting this newly 
introduced greenhouse pest. Perhaps vessels of diluted molasses and 
vinegar, or other liquid developing fermentation, placed in flat vessels, 
would attract the flies and drown them as soon as they emerge from 
pupsB and before they are in readiness to deposit tLeir eggs. But, 
until some other successful method can be found, it would be best to 
examine the plants at brief intervals after the first recognition of the 
attack, and pick off every infested leaf and burn it. This, we learn, 
was done at Hinsdale in early winter, with the result of arresting the 
attack and securing a full bloom. Crushing the larvsB between the 
thumb and A^^6i*> ^^ sometimes recommended, would prove too slow 
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and too coatly an operfttion. When the plant is seen to be ao badly 
attacked that the removal of the infested leaves would almost involve 
its defoliation, then the plant should be burned at once. By snch 
stringent meitBures there is but little doubt that an attack taken at, 
or soon after, its commencement Trould be arrested. 
Identified with the European Form. 

As the insect and its attack seemed to be unknown in this country, 
examples of the fly, together with its pupte and mines, were for- 
warded to Baron Osten Sacken, who readily identified it as the 
Fhytomyza laieralis Fallen, of Europe, and cited the following litera- 
ture upon it: 

" It is figured in Curtis' Briligh Entomology, voL viii., Diptera, plate 
393. The description is incorrect and misleading ; a better one 
may be found in Schiner's Fauna. 

" According to Kalt«^nbach, he. cU., the fiy has been found in the 
heads of ComposikB {Anthemis, Fyrethrum, and ChrysarUhemum) and also 
in the stems of Cenlaurea (of the ComposUcB), Verbena, and Urtica dwica. 

" Schiner quotes from Ann. Soc. Ent. Fr., ii., 9, 156, to the effect that 
Gonreau hod found the larva mining in iSonchux oleraceus, or sow- 
thistle. It is nowhere else recorded as a leaf-miner." 

Description of tte Fly. 
Curtis' description above cited, is as follows: Silky cinereous. Head 
and antennee black; lip 
and face yellow : eyes 
with a reddish tinge 
when alive, entirely 
black when dead; 
several black bristles 
on the crown of the 
head and a row down 
each side of the face. 
Thorax with the 
pleurte yellow, sis ^^ 
longitudinal rows of /ffifflR 
strong black bristles a^tjup 
and several of suialler ^raf 
ones between them. 
Abdomen black, shin- 
ing, and pilose, a broad 
margin on each side 
beneath and the an- 
terior edges of the 
segments yellow, that 

of the sixth being the Fio. 35.— The MarKuerite lly. PHTTOMizi 
broadest. Wings yel- enlantod; withstlllitrealerenlnrBemeiitof wingandbead, 
low at the base, nerv- the latter in different views. 

ures brown, the central one very faint- Halteres yellow. Legs black, 
tips of the thighs yellow. 
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Generic characters accompanying the above, which will be service- 
able in identification, are the following (omitting the details of the 
head-parts — antennae, proboscis, etc.) : 

Head somewhat vertical, broad and rather short, pilose. Ey&s 
lateral, remote, oval. Ocelli three, minute. Thorax somewhat globose. 
Scutetlum subtrigonate, rounded. Abdomen seven-jointed in the 
female, ovate-conic, tapering to the apex which is furnished with a 
retractile tubular ovipositor. Wings incumbent, longer than the 
body, rather broad and ovate, iridescent, ciliated, subcostal nervure 
very short, second and third not reaching the apex, united near the 
base, fourth passing along the center, nfth remote, the three last 
united near the base by a transverse nervure. HaUeres clavate. Legs 
nearly of equal length, slender. Tarsi five-jointed, basal joint the 
longest. Claws minute. 

The following brief memoranda of colorational features were made 
by me from fresh examples of the fly : 

Head and thorax ash-colored, the latter with six rows of curved 
black bristles. Abdomen above black except at the sutures ; beneath 
greenish, traversed by a broad black mesial stripe, which is narrowed 
before and widens to twice its anterior width behind, interrupted at 
the sutures. Balancers greenish, as the abdomen beneath. Legs black, 
the tips of the femora pale. Wings iridescent, pale at base. 

Family Belations. 

The PhytomyzidcB, to which this species belongs, is a small family 
which has representation in North America in only the single genus 
which gives it na^e. It finds place toward, and almost at, the end 
of the Brachycera — the second of the three sections in which the 
Diptera are divided, following after the more familiarly-known 
families of Oscinidce and Agromyzidce, 

Allied Species. 

Nothing, apparently, has been published by our writers of the 
habits of the North American species of Phytomyza, of which there are 
seven named in the Osten Sacken Catalogue of 1878. The !^uropean 
species seem to be more numerous, as Prof. Westwood, in his Introduc- 
tion to the Classification of Insects (1839) has given nineteen British 
species, with P. lateralis as the type; but a recent list would doubt- 
less differ materially from this, as the result of subsequent generic 
changes and discovery of additional forms. 

Of the habits of Ph. lateralis in Europe, Prof. Westwood states {loc. 
ciL, p. 673) that its larvse and pupae are found in the center of the 
receptacles of Pyrethrum inodorum (corn-feverfew), there being seldom 
more than 'one in each. Glover says that " the larva forms a gall in 
the center of the receptacle " of the feverfew. 
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The larvse of the European Ph. Jlava, according to Doubledaj, are 
Bubcutaneoua in the leaves of Sadopendrium, vulgare (hart's-tongae — a 
fern, which also occurs, although rarely, in Central New York). 

PA. Jlavicepa mines the leaves of the woodbine, and Ph. obacureOa, 
those of the holly (Holiday). The latter, according to Olover, feeds 
on honeysuckle and pupates in the earth. 

Ph. nigricornis Macq., according to Curtis, mines in the underside 
of leaves of turnips, peas, etc., and forms long galleries heneath the 
lower cuticle, at the end of which the pupa is formed. Glover has 
figured the fly on plate s, fig. 12, of his MS. Notes on Diptera. It is 
aJso figured in Mr. Whitehead's "Report on Insects Injurious to Boot 
and certain other Crops," 1887, as the "hlack-homed turnip-leaf 
miner." Its method of mining the leaves of turnips ia shown in a 
figure, and described as burrowing in the parenchyma under the 
cuticle of the lower side of the leaf, so that it can not be seen in look- 
ing at the leaf from above. As many as eighty of its larvie had been 
counted in a single Swede plani Kaltenhach states that this species 
mines the leaves of monkshood [^cont^m]. 

An Aqoileffift Leof-miaer of Similar Habita. 

I am under many obUgatione to Dr. James 8. Cooley, of Glen Cove, 
N. T,, for first calling my attention to the operations of Phytomyza 
lateralis; for sending me material from time to time for its observation, 
and for communicating to me information regarding it. 

Dr. Cooley has also sent leaves of a columbine, Aquitegia, which 
have been destroyed by the 
operations of a leaf-miner, 
the attack of which is made 
only during the summer. 
The mines usually start at 
near the base of a leaf, are 
pretty broad -e'en at the 
commencement, are wavy or 
curved at times in their pro- 
gress toward one of the 
lobes, where they terminate, 
not in a blotch, for the 
larvffl leave them (probably 
for pupation in the ground) 
at this point, through a 

rupture of the cuticle (often Piq. m.- Columbine leaves sbowliid operaUonaoI 
crescentic) at their outer an unknown leat-miDer., 

margin. The mines, of which there may he three or four on a single 
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leaf, are Been only from the upper surface. The; are white, crinklecU 
conspicuous, and with the small excremental grains often deposited in 
two parallel lines near the margins. 

Effort will be made the coming summer to procure the insect pro- 
ducing these mines, which may perhaps prove to be another species 
of Phytomyza, 



Megilla xnaculata (De Geer). 

The SpoUed Lady-bird, 

(Ord. Coleoptera: Eam. CoocmELLm-a5.) 

CoccineUa maculata De Geer: Mem. Hist. Ins., v, 1775, p. 392, pi. 16, fig. 22. 

CoccinellalOrmaculataFABBicivs: Spec. Ins., i, 1781, p. 99, No. 29; Mant. 
Ins., 1787, p. 57, No. 44. 

Hippodamia maculata Melsheimer: Cat. Coleop. XJ. S., 1853, p. 129.— 
Glover : in Kept. Comm. Agricul. for 1866, p. 41 (parasitic attack) ; 
id. for 1874, p. 123 (feeds on Colorado potato-beetle eggs).— "Walsh- 
Bilet: in Amer. Entomol.. 1, 1868, p. 46, fig. 36; p. 186, fig. 138: p. 
194, fig. 165.— Riley: Ist Kept. Ins. Mo., 1869, p. 112, fig. 49.— 
Packard: Guide Stud. Ins., 1869, p. 511, fig. 509 (mention).— Reed: 
in 2d Kept. Ent. Soc. Ont. for 1871, p. 71-2, fig. 72.— Saunders : in 
8th Kept. E. S. O. for 1877, p. 36, fig. 10.— Williams : in 9th Kept. 
E. S. O. for 1878, pp. 43, 44, fig. 30.— Comstock : in Kept Comm. 
Agricul, for 1879, p. 177, fig. 30 (mention).— Forbes : Bull. 6, 111. St. 
Lab. Nat. Hist., 1883, pp. 51, 52 (food); 14th Bept. Ins. 111., 1885, 
p. 21-2 (eats corn). 

MegxUa maculata Crotch: Ch List. Coleop. N. A., 1873, p. 49, No. 2823; in 
Trans. Am. Ent. Soc, iv, 1873, p. 364 (description).— Webster : in 
Bull. 3, 111. St. Lab. N. H., 1880, p: 152; in Amer. Entomol., Ill, 1880, 
p. 173 (eats pollen).— Riley : In Amer. Nat., xv, 1881, p. 326 (feeds on 
corn); id., xvll, 1883, p. 322-3 (food-habits).— Griffith : in Amer. 
Nat., xvl, 1882, p. 408 (eaten by Microcentrus re<i7icn;um).— Lintner : 
in Count. Gtent., xlvlii, 1883, p. 941 (a corn pest).— Saunders : Ins. 
Inj. Fruits, 1883, p. 125, fig. 129.— Dimmock: in Cassino's Stand. 
Nat. Hist., il, 1884, p. 312.— Hunt: In Miss. Ess. Econ. Ent., 1886, 
p. 92-3 (bibliog. of com insects).— Howard : Bull. 17, Chinch Bug ; 
Div. Ent., XJ. S. Dept. Agricul., 1888, p. 22, fig. 4 (food). 

A New Corn Pest. 

In the autumn of 1883, beetles sent for name, from Fairfield, Conn., 
as " making bad work with corn," were identified as this species. In 
response to the inquiry made of them, the following communication 
was published, substantially, in the Country Oenileman, of November 
22, 1883. 

The insects sent are " lady-bugs," of the species popularly named 
'' the spotted lady-bird," and the MegUla maculala of our present oata- 
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lognes — formerly Hippodamia maculata. Its detection on corn, as 
above, is of special interest, as it is the third time that testimony has 
been borne to the effect that the above species, for a long time 
thought to be entirely harmless, may, under certain circumstances, 
become decidedly injurious. 

Not all of the Lady-buga are Camivoroua. 

The family of GoccinellidcB, comprising the lady-bugs, has been 
regarded as entirely carnivorous, and as the food of very many of the 
species consists largely of plant-lice, they have been taken under the 
protection of entomologists and of all others who knew of the great 
service that they render in checking the prodigious multiplication of the 
destructive aphides. Within a few years past it has come to light 
that the members of the family are by no means exclusively confined 
to an animal diet, but that a number of them subsist, in part, upon 
vegetable food. In several of the species it constitute the larger pro- 
portion of their diet. This has been brought out by the pains-taking 
studies made by Professor Forbes, State Entomologist of Illinois. In 
a valuable paper published by him, in Bulletin No. 6, of the Illinois 
Stale LaboraJtory of Natural History, January, 1883, entitled " The Food 
Belations of the Carabidso and Coccinellidse,'' 31 pages, the results are 
given of the examination of the contents of the alimentary canal of 
twenty-one specimens of lady-bugs {GoccineUidos), collected at differ- 
ent times throughout the year, and in various localities, mounted on 
glass slides, and examined under high magnifying powers. It was 
ascertained that more than one-half of their food (fifty-three per 
cent.) had consisted of vegetable matter — mainly the spores of 
fungi Of the animal food, above one-third (thirty-six per cent.) was 
of plant-lice. 

We would be very glad if the above investigations, while they have 
served to greatly extend the known range of food of our pretty 
friends — the lady-birds — and by their consumption of the spores of 
useless lichens and noxious fungi, to place us under additional obli- 
gations to them, could also have shown us that their mouth-parts were 
of such a structure as to limit their diet to insect pests and worthless 
vegetation. But other observations have told us a different story. 

The Leaves of Corn Eaten by the Beetle. 

In the summer of 1874, an insect, which proved to be Megilla 
maciUata — the same as the species above mentioned — was sent 
from St Inigoes, Md., with the statement that it had done con- 
siderable injury to com by eating holes in the blades {American 
Naturalist, for April, 1881, xv. p. 326). Upon the attempt being made 

26 
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by Professor Bilej to verify this statement, which was at variance 
with previous knowledge of the insect's habits, negative results were 
obtained, as the beetles refused to eat tender leaves of com, grape- 
vine, clover, et cei, offered to them. 

The Beetle seen Feeding on Corn in the Ear. 

In August of 1882, Mr. Pergande, of the Entomological Division of 
the Department of Agriculture, while searching for injurious insects 
on corn, near Washington, '^ saw several imagos and larvae of this 
species actually eating into the soft kernels of the ear. The beetles 
were almost entirely hidden within the nearly empty kernels, and it 
could plainly be observed that they were eating. Upon removing 
them, the most careful observations failed to disclose any other insect 
in the kernel. The larvsB were found in similar situations, actually 
engaged in eating the substance of the soft seeds." (American Naiu- 
ralist, for March, 1883, xvii, page 323.) 

In reply to my request made to the gentleman, Mr. Sturges, of 
Fairfield, Conn., who had sent the beetles, for additional information 
in regard to their attack on his corn, he has written as follows: 

I send you herewith some ends of corn eaten, as I suppose, by the 
bug. I at first thought that, the damage was done by birds, but I 
found the bug under the leaves, and I watched closely, and in every 
ear I discovered some of these in the kernels. The corn was then in 
the milk and the kernel soft. As the corn hardened the eating 
stopped. 

I have found them in three pieces of corn, widely separated, and 
also in my garden. All of the bugs that I sent you were taken out of 
kernels. 

Its Manner of Feeding on the Com. 

Twelve of the beetles were sent me by Mr. Sturges. The ends of 
ears, of which there were a number, are eaten from two to nearly five 
inches downward from the tip. The interior of the kernels is entirely 
eaten, leaving only the outer shell, dried, black, and shriveled. Where 
the injury has been the greater, it is seen to have extended by holes 
eaten into the sides of the kernels adjoining the already eaten por- 
tions, quite unlike an opening made by a bird, and, judging from 
accounts, after the same manner of the like injury committed by 
another corn-pest recently brought to light, viz., Diabrotica longicomis 
(Say) — one of the Chrysomelidce. 

The corn-eating propensity of the beetle is also confirmed by obser- 
vations of Professor Forbes, given in the Fourteenth Illinois Beport, 
as follows: "Last August we saw it eating the exposed kernels at 
the tip of the ear, hollowing out their substance, and partly buried 
in the cavities thus made." 
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In coaaideration of the above authorities and circumatantial Btate- 
mentB, we are compelled to admit that the Megilla does, occasionally 
at least, become injurious to com. It is known to occur in great 
abundance, at times. I have seen it during^ the month of Au^st col- 
lected by hundreds around the base of some honey-locusts {OledUachia 
trmcanihos), between the trunk and ground, at Middleburgh, N. Y. 
It has also been reported as found " Ijing in piles under the leaves 
and grass about the roots of apple trees, and always upon the south 
side of the tree." (American EniomologUt, i, 1869, page 186.) 

Its Ii^ntiec to Com not of Frequent Occurrence. 

At times of such abundance as above, it may be driven (or sus- 
tenance to other than its ordinary food. Should this prove to be the 
explanation of its occasional foray upon our cornfields, we should not 
find fault with it, if by way of dessert it should indulge moderately in 
corn-in-the-milk, after all the substantial viauds of its accuBtomod bill 
of fare, as plant-lice, chinch-bugs and Colorado potato-beetles iu the 
egg, have been consumed. The vast amount of service that it renders 
us entitles it to all the praise that we have hitherto bestowed upon it, 
and all the protection that we have endeavored to extend to it previ- 
ously to the discovery of this one bad trait in its perhaps otherwise 
faultless habits. 

The Beetle Described. 

That similar attacks upon com by this insect may be recognized 
and reported, the following 
description of it is given, 
together wit^ an enlarged 
representation of it and of 
its earUer stages : 

The beetle is one-fourth 
of an inch long, more 
elongate-oval than the lady- 
bugs usually are, and of a 
peculiar red color, often 
called pink. The head is 
black, with the exception 
of a median red line. More '^ft&j^ 
than half the area of the ^(KT 
thorax is occupied by two C^ ^ 
pjTiform black spots, nar- 
rowed behind. On the Fio.si.— Mkoillam 
wing-covers are ten black ".larva: ..pupa-allenlar«Bd. (AtWr EmmoDB.) 

spots, of whicli the three anterior ones are in line, followed by two 
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larger on the middle, then by three others, and last by two on the 
tips of the covers; one-half of the central one in each line of three 
spots rests on each wing-cover. The legs and body beneath, except 
its margin, are black. 

Its Extended Distribution. 
This insect has an unusually wide distribution over the world, 
occurring in Canada, the United States, Central America, South 
America and Europe. 



Chauliognathus margrinatus (Fabr.). 

The Margined Soldier- Beetle, 

(Ord. CoLEOPTBRA : Fam. Lampybidje.) 

Fabrioius: Syst. Ent., 1775, p. 206; Spec. Ins., 1781, p. 259, No. 8; Mant. 

Ins., 1787, p. 157, No. 9 {Gantharis marginata). 
Hentz: in Trans. Amer. Philos. Soc, 2d Ser., ill, 1830, p. 460, pi. 15, figs. 

1, a -/(description, habits and peculiar structure). 
LeConte: in Proc. Acad. Nat. Sci. Phil., v, 1851, p. 338 (as C. Hentzii); 

in Trans. Amer. Ent. Soc, ix, 1881, pp. 44, 68. 
Walsh : in Amer. Entomol., i, 1868, p. 52 (compared with C. Penrusyivanieus). 
Biley: 5th Kept. Ins. Mo., 1873, p. 154 (food-habits). 

Provancheb: Pet. Faun. Entomolog. Can.— Coleop., 1877, p. 414-5 (descript). 
Gloves: MS. Notes Journ.— Cotton, 1878, pi. 13, fig. 6 (on cotton). 
Tbelease : in Comstock's Cotton Ins., 1879, p. 322 (food). 
Lintner: in Count. Gent., xlix, 1884, p. 897 (larva in apples). 
Henshaw: List Coleop. N. A. Amer., 1885, p. 77, No. 4876. 

The Insect Mistaken for a Fruit Pest. 

The need of such a knowledge of insects as will enable the agri- 
culturist, the fruit-grower, etc., to know and readily recognize his 
insect friends, and thereby spare them so far as may be from the 
destruction with which he would visit his insect foes, has often betn 
urged by entomological writers. Such need is shown in the following 
note received: 

Inclosed please find specimens of an insect very destructive to our 
better class of apples — wine saps, etc. I should like to learn its name, 
habits, and how to meet it practically. This larva makes a round hole 
in the apples sideways, enlarging the hole often to half or three-quar- 
ters of an inch in diameter, when, as a result, the apple rots and (^ops. 
To destroy the larva by hand would necessitate removal of more than 
one-sixth of the crop — too slow and not thorough, for obvious reasons. 
The small ants attack the insect, biting into its back, and adhering 
sometimes, but without effect. The larger ants, bugs (of the white 
grub transformation), etc., feed in company with the insect Quinces 
rot enormously, and, in about two-thirds of the specimens on the 
ground, I find the holes probably made by this same insect 
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Importance of Knowing our Many Insect Erienda. 

The above communication is a strong argument in favor of the 
importance of the study of the habits of insects by the economic ento- 
mologist, and the distribution of the knowledge thus obtained through 
publications easily to be understood, illustrated with good figures, 
and accessible to all to whom they may be of service. 

It should generally be known that not all insects are injurious. 
There are those that are the farmer's best allies, though often occur- 
ring under circumstances so suspicious as usually to cost them their 
lives. Of these are the numerous species of " lady-birds," or " lady- 
bugs," which often abound upon sickly vegetation infested with 
plant-lice, where they have been drawn to feed upon the destructive 
aphides. Nearly all of the entire family of IchneumonidcB (ichneumon 
flies) are of great service to the agriculturist, from the immense num- 
ber of caterpillars which they destroy. Many of the Hemipiera (bugs) 
prey upon caterpillars and other injurious forms. A large propor- 
tion of the Lampyridce — the family of beetles to which the " light- 
ning-bugs " or "fire-flies" belong — feed upon other insects in both 
their larval and perfect stages. 

Appearance of the Larva of Chauliognathus. 

It is to this last-named family (or the sub-family of Telephondce) 
that the insect pertains, of which inquiry is made. As stated, the exam- 
ple sent was in its larval stage. It has the form characteristic of many 
of the Coleoptera — a head of goodly size armed with stout jaws, a 
thorax not much larger than the head, bearing six conspicuous legs, 
and a long, soft abdomen, somewhat broader centrally. This partic- 
ular one is dark brown in color and of a peculiar velvety appearance, 
not differing greatly from some of its congenors. It was identified 
by Prof. Riley as GhauliogncUhus margincUus (Fabr.). 

The Margined Soldier-Beetle, a Beneficial Insect. 

It is the first time that the margined soldier-beetle (its common 
name) has been noticed under circumstances that show it to be 
entitled to a place among our beneficial insects, although its habits 
were previously suspected. There can be no doubt but that it was 
drawn t i the fruit in such numbers as above stated (infesting one- 
sixth of the entire crop), for no other purpose than to feed on the 
common apple-worm, the larva of the codling moth, Garpocapsa pomo- 
ndla. It would naturally, we think, enter the fruit in search of its 
prey, through the hole already made by the apple-worm in the side 
of the apple for the discharge of its excrements, and for its final exit. 
But in the event of the hole being too small for entrance, its enlarge- 
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ment would be necessary, and if, as we infer from the above communi- 
cation, it has been actually seen eating into the fruit, it would probably 
be while engaged in such enlargement It would be an interesting' 
fact if it had been observed in the act of making a perforation where 
none previously existed. 

Service Rendered by the Pennsylvania Soldier-Beetle. 

In the Fourth Report of Prof. Riley on the insects of Missouri (page 

^ \ / 28), he notes his discovery that the larva 

JL v)j>f^ VM^ ^^ another species .of ChaidiognathiLS — the 

^w fW*r QbX G. Fennsylvanicus of De Geer (the G. Amen- 

H |1.» X rill canus of Forster), "destroys the apple-worm 

w I I J rUl I ^^^^® leaving the fruit, and in all probability, 

Z ^ i ^ seeks them out while in the fruit." It had 

Fia. 36. — The Pennsyl- previously been known to prey upon the larva 

vaniasoldier-beetlo.CHAu- of the plum- curculio. Figures of the insect 

LIOGNATHUS PENNSYLYANI- • -. ^ i j ij a i. i_ 

cu8;a,tiielarva;6,it8head ^^ \^8 ^^^val and perfect stages are here given. 

enlarged ; t, the beetle. In its final stage of a beetle — quite in con- 
trast with its earlier life, it is believed to feed only on the pollen of 
flowers ; and actively engaged in this pursuit, it may be found abroad 
during the months of August, September and October. From the 
5th to the 18th of August, 1884, it was observed by me in unusually 
large numbers upon the blossoms of the golden-rod, Solidago, at 
Palenville, N. Y., the larger proportion of the individuals occurring 
at that time mated. 

Comparison of the Two Soldier-Beetles. 

G. Fennsylvanicus has frequently been figured in Entomdlogical 
reports, as, in addition to the previous citation — in the First Missouri 
Report, p. 19 ; Fourth Illinois Report, p. 108 ; American Entomologist, 
p. 51, "A Friend Unmasked ; " Packard's Guide, p. 487, etc. By 
referring to the figures given, with the aid of the following quota- 
tion from Walsh, its congener, Ghaidiognafhus marginatus — the newly 
detected ajiple-worm eater — may easily be recognized in its beetle 
state. 

A very closely allied species [to G. Pennsylvanicus^, the margined 
soldier-beetle (Gh. margiymtus Fabr.) swarms everywhere in South 
Illinois in June and July, on the flowers of the blackberry, the redroot, 
etc., but it is not met with in the more northerly parts of the State. 
It might be readily mistaken at first sight for the other one, but is 
distinguished by being several times smaller, and by usually having 
its entire wing-cases except a very narrow yellow margin all around 
(hence comes the specific name) occupied by the black color, which in 
the other species forms a mere blacl^ patch at the tip. 
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The following is added to the above in relation to the supposed 
liabits of the larva: "The habits [carnivorous] of the two are doubt- 
less the same, or nearly the same. Spare their lives, I beg and pray 
you, for your own sake, ye pitiless haters of everything that ye have 
chosen to label with the three ominous letters — BUG! Ye may not» 
perhaps, care for bugs, but I know that ye dearly love peaches." (The 
Pennsylvania soldier-bug has been found abundantly in and beneath 
peaches lying upon the ground, infested with the curculio.) 

The eggs oiJ^e margined soldier-beetle are probably deposited 
loosely in massdRn the ground during the month of July, to hatch 
into larvae and to mature slowly, after the habits of the other species 
with which it has been compared, as detailed in the Second Report 6f 
the United States Entomological Commission, p. 261-2. 

C. marginatus may Feed on the Cltunoe Curculio. 

The holes in the quinces, of which mention is made in the commu- 
nication given on page 204, if originally smooth and round, were prob- 
ably bored by the larva of the quince curculio (Conotrachelus cratasgi 
Walsh) as it emerged from the fruit in August or September for its 
winter burial in the ground. Through these holes the soldier-beetle 
larva might enter the fruit in search of the remaining curculio larvsB, 
of which there are often several in the same quince, as these would 
doubtless prove quite as palatable to it as the apple- worm. 

Observations Desired. 

Careful observation and account of the actions of the larvse of the 

soldier-beetles in their search for, and while pre3'^ing upon, the apple 

worm or other insects, would be an acceptable contribution to their 

history, which we hope may be ere long supplied by some of our fruit 

growers who have recognized the importance to them of the study of 

insect-habits. 

Description of the Beetle. 

Yellow-orange. Antennae and palpi brown, yellowish at the base. 
Head with a large black spot on the vertex, bifurcating to meet the eyes. 
Prothorax a little longer than broad; its sides straight, lightly rounded 
before, with a broad longitudinal black band in the middle. Wing- 
covers elongated, narrow, yellow, margined with a paler line and bear- 
ing near to its extremity a black spot more or less elongated. Beneath 
yellow; prosternum, with the extremities of the femora, tibiae, and tarsi 
more or less darker. Length 0.40 inch. 

Var. Wing-covers entirely brown with the exception of their pale 
yellow margin. (Provancher, he, cit,) 

It will be seen that the black coloring on the wing-covers varies 
greatly in this species, as it does also in G. Pennsylvanicus, in which it 
sometimes covers nearly the entire surface. 
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The synoptical characters given by Dr. LeConte, in his admirable 
" Synopsis of the Lampyridce of the United States " {Trans, ATner. EnL 
Soc, ix, 1881, pp. 15-72), are the following: 

Prothorax longer than wide, opake yellow, with a broad, black, dor- 
sal stripe, sides very narrowly margined; elytra with discoidal spot 
sometimes extending nearly the entire length, sometimes wanting. 
Length &-11 mm., = .32-44 inch. New York; Florida. 






(< 



Sitodrepa panlcea (Linn.), w 

As A Leather-Beetle. 

(Ord. CoLEOPTERA : Fam. Ptinid^) 

Dermestes paniceus Linn. : Syst. Nat., ii, 1767, p. 564, No. 19. 

" " Fabr. : Syst. Ent., 1775, p. 57, 14; Spec. Ins., 1, 1781, p. 

66. No. 18; Mant. Ins., i, 1787, p. 35, No. 22. 
Anobium obesum Say : in Journ. Acad. Nat. Sci. Phil., v, 1825, p. 173; 

Compl. Writ., ii, 1883, p. 281. 
Melsheimer : in Proc. Acad. Nat. Sci. Phil., ii, 1844, p. 309. 
Glover : in Kept. Commis. Pat. for 1854, p. 72, pi. 5 (in 
wheat from Algeria). 
paniceum B.o'Riii : in Proc. Ent. Soc. Phil., i, 1861, p. 29 (food and 
pupation). 
Sitodrepa panicea Glover : in Kept. Commis. Agr. for 1868, p. 98, fig. 152 

(transformation, food, etc.) ; id. for 1870, p. 66 (tobacco, 
etc., eaten). 
LeConte: in Proc. Acad. Nat. Sci. Phil, for 1865, p. 229. 
Packard: Guide Stud. Ins., 1869, p. 470, fig. 440 of 

larva, p. 131 (parasitic [?] on humble bees). 
Shimer: in Amer. Entomol., ii, 1870, p. 323, fig. 200 

(feeding habits). 
Thomas : 6th Kept. Ins. 111. [1877], p. 122, fig. 12 (descrip- 
tion, habits, etc.). 
Saunders, W. E. : in Canad. Entomol., xv, 1883, p. 80 (a 

drug pest). 
Hamilton : in Canad. Entomol., xv, 1883, p. 92 (a museum 

pest). 
Hen«haw : List. Coleop. N. Amer., 1885, p. 83, No. 5267. 
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An Insect Attack on Leather Reported. 

A letter was received under date of May 10, 1887, from the editor 
of "Boots and Shoes," — a weekly journal published in the city of New 
York — stating: 

"One of our subscribers writes that he has had a lot of shoes ruined 
by a small bug which burrows into the leather and deposits its eggs, 
perforating the leather in all directions. He would like to know the 
nature of this bug, and also how to prevent further ravages in his 




Bbpost of the State Ehtomologjst. 209 

Btock. Cad you, without seeing the bug, suggest what it probablj is, 
and a remedy? If so you will confer a favor on the writer as well as 
the subscribers of " Boots and Shoes." 

DenuMtes vulplnua aa a Iieatli«r-b«etl0. 
To the above, reply was made to the following effect: The depredator 
iH probably the Ikrmeste» vul- 
pinu», or the leather-beetle. 
It has for some time been 
known to be injurious to skins 
and hides, and has also been 
found abundantly about some : 
bone-boiling works in Eng- 
land. Two years ago, it was 
brought to the notice of Prof. 
Biley (see his report, in that 
of the Commissioner of the 

Department of Agriculture, Fia.8B.-TheLeMher-to6Ue.D£BMEs™ vui.- 
for the year 1885, pp. 258-264 pniuB:a,eKK. and larva: h. pupa; t, beotlo; i 

r* u;.i, 11.. a denuded middle joint ot the larva to show 

[from whioh lh« .ocompany- ,^,„^, ,„ . ^ „„„^ ^,, „, „^ ^, ^^^^^ 

ing illustrations have been <,t male beetle : e, head of larva : /. maxilla and 
obtained], as occurring in a palmisorsameiff.iabiumwiihpaipi-BniarBed. 
nnmber of wholesale boot and shoe houses in 3t. Louis, where boses 
of shoes that had been packed for some time, were swarming with the 
insect in the different stages of .its development. It was observed 
that the BoleS and heels of boots and shoes were more liable to be 
injured than the uppers, probably resulting from the oily dressing 
used in the latter. The operations of the larva are described as 
boring round and smooth holes through the leather in every direction, 
very often entering the shoe at the joining of the heel with the sole, or 
at any point in the crevice between the upper and the sole, where the 
larva could find the purchase for its boring. 

The larva sometimes transforms to the pupa state within the leather, 
but it usually leaves it for a crack in the bos containing the shoes, or 
in the floor adjoining, where it burrows out a suitable place for its 
change to the pupal and perfect stages. 

The beetle, also, is injurious to the leather by gnawing its surface, 
but it does not burrow into it as does the larva. 

Professor Riley, in the paper cited, offers the following remedies for 
its attack : 

The contents of the infested cases of boots and shoes might be 
overhauled and treated with benzine or some other efficient insecticide. 

The larva could be destrojred by placing an open saucer containing 
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bisulphide of carbon on the top of the contente, the heavy vapor of 
which, if the box ia a tight one, will fall downward and kill the 
insecta within. 

To the above, I would add the Baggestion that a degree of beat 
might easily be applied to the infested stock that would anfSce 
to destroy the larvce without injury to the leather. 

Sitodrepa panicea also Eats Leather. 
Another beetle, which is widely distributed over the civilized world, 
and is such a general feeder that it has been said of it that " it will 
eat anything except cast iron," viz., Siiodrepa panicea (Linn.), has also 
been brought to my notice in former years as having injured boots 
and shoes. But in this instance, it is probably the first-named species 
that is the culprit. If it be so, it may be known from the statement 
above given of the manner in which it does its work. 

Sitodrepa the Author of the Beported Injury. 
Later, one of the infested shoes was sent to me at my request, which 
permitted identification of the author of the injury by giving forth 
several of the beetles. The editor of "Boots and Shoes" was accordingly 
written, substantially, as follows, the communication appearing in the 
issue of June fifteenth : 

The insect previously re- 
ported to me as burrowing 
into shoes, and which, in con- 
sideration of the few par- 
ticulars given me of the na- 
1 ture of its operations, was be- 

lieved to be Dermestes milpinm, 
is foun<l to be another insect — 
the second one that was sug- 
gested as the possible culprit, 
, \iz.,Sitijdrepaf>anicea. fThe bee- 
tle is shown at o, in figure 37.J 

Nature of ita Injuriea. 
The shoe containing the larvic, subHequentiy sent to me by your 
direction, to show the nature of the attack, was duly received. It is 
an Oxford strap of calf with kid uppers. If I may judge from its 
shape and general appearance, it is not of recent manufacture, but 
has been in stock for some time. Perhaps its age may have invited 
the attack. The nature of the injury to the shoe is as follows: In two 
places on the side where the vamping is stitched to the upper, the 
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former is cut through just below the stitching— -on one side to the 
extent of about an inch — showing the leather within to be nearly all 
eaten away by the burrowing of the larvse of the beetles. The extent 
of the burrowing in other parts of the shoe can not be stated, as it is 
not permitted to take it apart for further examination. It is inferred, 
howeyer, that a large portion of the leather has been burrowed in 
the sam^ manner, judging from the number of little round holes of 
the diameter of the beetle eaten through the calf just below, within a 
half- inch of the stitching. The holes are as round as if they had 
been cut by a punch, and their slight difference in diameter is 
evidently caused by the difference in size of the beetles. Of these 
holes, sixty-six were counted, indicating as many beetles, which, having 
completed their transformations, had eaten their way outwardly, for 
their escape. That the holes were made in this manner and for this 
purpose, is evident by their enlarj^ed size within (somewhat funnel-> 
shaped), and the small pile of powdered leather that lay in the box in 
^which the shoe had been placed, beneath the point of exit of each of 
the five beetles .that have escaped during the week that the shoe has 
been under observation. There may still be many within it, to 
mature and escape hereafter. 

The kid-upper also shows two of the holes near the stitching and 
one at the upper edge near the binding. The last named one appears 
as if it may have been eaten inwardly from the outside. 

I judge from the indications that the eggs of the parent beetle had 
been deposited at the upper edge of the stitching, and that the larvae 
upon hatching had burrowed downward beneath it. 

Mr. Myer Mandelbaum, boot and shoe dealer of this city, to whom 
the attack was shown, stated to me that he had in one instance seen 
shoes, purchased in New York, that had been perforated in the same 
manner, although not to an equal extent. 

Sitodrepa Abnoat OmniTorous. 

This beetle, Sitodrepa panicea, has long been known to science, and 
has often been written of, it being a common species which has been 
distributed through commerce aver nearly all the civilized world. 
While many of the beetles are confined to one article of food, this is 
remarkable for its feeding on a very large number of substances 
differing greatly in character. I have known it to occur abundantly 
in the cayenne of druggists, feeding in its larval state on this pungent 
material, and making of the powder little cells within which it 
transformed to the pupa, and subsequently to the perfect insect. It 
is a well-known pest in drug stores, as will appear from the extended 
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list of drugs, in which it has been reported as occurring, bj Mr. Wm. 
E. Saunders, of London, Ontario, viz. : Aconite root, bitter ahnonds, 
sweet almonds, angelica, boneset, calumba, chamomile, chocolate, 
coriander, dandelion, elm bark, ergot, extract of licorice, German 
chamomile, orris root, prince's pine, rhubarb, squill, and sweet flag. 
{Canadian Entomologist, 1883, xv., p. 81.) 

It is also reported as feeding on collections of dried plants, collec- 
tions of insects, cork in insect cases, binding of books, wafers, ginger, 
cantharides, stored wheat, flour, stale bread, ship biscuit, barley meal, 
oatmeal, beads made of a certain paste, etc. According to Dr. Packard, 
it is occasionally parasitic on honey-bees. 

Will Probably not Become a Leather Pest. 

From the above statements, length of time during which the species 
has been known, its extensive distribution, and its almost omnivorous 
habits, the inference may safely be drawn that this beetle will never 
present itself as a serious leather pest unless it shall be permitted to 
continue a local attack and multiply itself without efforts made for its 
arrest. In the greatly extended range of its food, there are many 
substances upon which it would feed in preference. 

How its Attack on Shoes may be Arrested. 

An attack by it on boots and shoes in stores can be arrested by 
the means published in my former communication. If but a few 
shoes are found to be infested, the insect, in any of its four stages in 
which it may be present, may be killed by oiling the leather with a 
sufficient quantity of kerosene to permit of its penetration so as to 
reach the insect. Kerosene is an infallible insecticide in all cases 
where it may be safely applied. 

Another Leather-eating Beetle. 

Associated with Siiodrepa panicea in Figure 37, is another beetle, 
Ptinus brunneus Duftsch, the larva of which has shown a peculiar 
fondness for leather, especially when it has been used in the binding 
of books. Dr. Shimer has written of its operations in his library, in 
the American Entomologist, ii, 1870, p. 322, as follows: 

They usually operate in leather-bound or half-bound volumes, by 
boring galleries along in the leather where it is joined to the back of 
the leaves of the book; most frequently about the lineal angle formed 
by the board-back, and the edge of the back of the leaves. Sometimes 
they are in the middle of the back, or about its corners. They 
usually bore along quite under the surface of leather, cutting it 
almost through; occasionally a small round hole penetrates through 
the leather to the outer surface. The galleries are filled with the 
debris. Sheep-bound books seem to be their favorite resort. 
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This species has not yet, to my knowledge, shown itself as a museum 
pest, feeding upon objects of natural history, but it may become so 
enrolled at any day, in the company of two of its congeners -r-P<inu« 
yur linn., as recorded by Dr. Hagen,* and FHnus qiiadrimactdaiua 
ISlelsh., from my own experience. Several examples of the latter were 
discovered, dead, in the month of February, in a case of dragon-flies 
i^hich had been received the preceding summer from South Britain, 
Conn. Two examples of the same had previously occurred in another 
case of insects, in which they had evidently undergone their trans- 
formations and committed some damage. 



Xylotrechxusi colonus (Fabr.V 
(Ord. CoLEOPTSBiL: Fam. C£aAMBTcm£.) 

Fabricius : Syst. Ent., 1775, p. 91 ; Syst. EL, 1801, p. 345 {Clytus), 

Olivier: Ent., iv, 1795, genus 70, p. 31, t. 6, fig. 67 (as CaUidium). 

LibConte: in Journ. Acad. Nat. Sol. Phil., ser. 2, 11, 1850, pp. 28, 104 
(as C. agrestis). 

Melsheimer: Cat. Coleop. U. S., 1853, p. 105 (as Clytus campestris), 

Provancher: Pet. Faun. Ent. Can.— Coleop., 1877, p. 599 (description). 

Packard : Bull. 7, U. fi. Ent. Comm.— For.-Sh. Trees, 1881, p. 27 (as Clyius, 
pupa descr.), p. 114 (mention); 3d Kept. U. S. Ent. Comm., 
1883, p. 258 (description of larva), pi. xii, figs. 2, 2a, 3. 

BiLET : in Amer. Ent., ill, 1883, p. 239 (bred from oak). 

Henshaw : List Coleop. N. Amer., 1885, p. 99, No. 6179. 

liSNO : in Ent. Amer., ii, 1887, p. 200 (European synonymy and references). 

The Beetle Described. 

The following description of the beetle is that given by I'abbe Pro- 
vancher, loc, cit. It is stated to be a common species 
in Canada: 

Brown, more or less deep. Front with two approach- 
ing longitudinal carinsa, a little more separated between 
the antennae. AntennsB reddish, lighter at the extrem- 
ities. Prothorax with numerous transverse striae, sub- 
cylindrical, with a spot at each angle not very distinct. 
Wing-covers with two broad transverse bands, the first 
yellowish-white near the base, and the second, reddish- 
white at the extremity; this last with a black spot in 
the middle, and the first often with a point mounting 
to the soutellum, near the suture, and inclosing ^^ 38— Xylo- 
another detached spot near the shoulder. Feet red- Tsiccians ooxx>- 
dish with white hairs; femora (thighs) strongly nub. enlarged, 
clubbed. Length, 0.50 inch. (After Emmons.) 

* Proceedings of ttie Boston Society of Natural Btstory, xx, 1878, p. 69. 
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Tha BeetU Abundant in a Dwelling-houaa. 

Examples of this beetle, represented in eDlargement in Fig. 38, 
occurred qnite frequently in a dwelling-bouse in Albany, dnring the 
month of March. Their distribution through different rooms on the 
several floors where they had never been observed before, excited 
curiosity as to their eonrce. 

In reply to inquiry made for their name and Bome information 
respecting them, answer was retamed that they were a species of 
Longicorn beetle, bearing the scientific designation of XyhOrwIutt 
colonua, but which was not sufficiently common or of enough econ- 
omic importance to have received a popular name. (Dr. Packard has 
designated it as "the common oak Clytus," from the tree which It 
more usually infests, and the genus to which it was formerly referred.) 
It was, however, by no means rare in the State of New Tork, and it 
not unfrequently fell into the collector's hand in his field ezcursions. 

Limitad Knowledge of the Insect. 

Little seems to have been written of its habits or life-history, beyond 

the brief account given bj Dr. Packard, viz.: The 

^1 larva excavates broad, shallow, and irregularly 

LAJ BtnuouB burro'ws, about five mm. wide, at its broadest 

^a part between the bark and wood of the oak, upward 

j^j and downward, and extending partly around the 

trunk. The larvte, pupee, and imago may be found 

in these burrows in the month of May and early 

June. The newly transformed beetle has been taken 

as early as the 27th of May. The beetle has also 

been found under the bark of an old sugar maple in 

the Adirondack Mountains, N. T. The figure of the 

larva given, is from Dr. Packard's " Descriptions of 

the XiarvEB of Injurious Forest Insects," illustrated 

Pio. M.-Larvft of jn ten plates, contained in the 3d Retxyrt of the U. & 

XlLOTBBOHDB OOL- n , ,  , ^ 

ONUS. ETttomological Conimisinon. 

How it Hay Have B»en Introduced within Doors. 
The species of the family to which it belongs {Gerambycidw) are 
seldom seen within doors, and no satisfactory reason can be assigned 
for the presence of X. colonua in such numbers as reported in the pres- 
eut instance. They may perhaps have been contained as larvee or 
pupee in maple or oak fuel, if such was used in the house, or in furni- 
ture made of these woods, and their appearing in their final stage of 
perfected beetles at so early a season, may have been the result of the 
higher within-door temperature to which they had been snhjected. 
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Longr Imprisonment of Beetles within Furniture. 

Many instances are recorded where different species of longioorn 
beetles have made their escape from furniture within the wood of 
which they had lived as larvae, after a period of years so greatly in excess 
of what is known of the natural term of life in the larval and pupal 
stages of the same insects, that the statements, if accepted, can only 
be explained through the operation of the artificial conditions under 
which they had been placed. It is not impossible, that in such 
instances of unnaturally prolonged lives, there may have resulted a 
lethargic condition in which respiration and accompanying pheno^ 
xnena were almost or entirely suspended through the complete exclu- 
sion of air (a hermetic sealing) by the rubbing, oiling, varnishing, or 
other poUshing which the fiirniture had undergone. 

As an example of such prolonged vitality, the following extract is 
made from the Third Report on the Insects of New York, by Dr. 
Eitch (3d-6th Reports, 1859, p. 8), compiled from a more extended 
notice contained in the History of the County of Berkshire, published 
at Pittsfield, 1829, p. 39: 

In 1786, a son of Gen. Israel Putnam, residing in Williamstown, 
Mass., had a table made from one of his apple trees. Many years 
afterwards the gnawing of an insect was heard in one of the leaves of 
this table, which noise continued for a year or two, when a large, 
long-horned beetle made its exit therefrom. Subsequently the same 
noise was heard again, and another insect, and afterwards a third, all 
of the same kind, issued from this tabled leaf — the first one coming 
out twenty, and the last one twenty-eight, years after the tree was out 
down. 

From evidence obtained by Dr: Fitch, he believed that there could 
be no doubt but that the insect was the longicom beetle Ceraspho- 
rus balteatus, figured on Plate 1, fig. 8, of the Report above cited — now 
known as Ghion cinctus (Drury). 

In Silliman's Journal of Science and Arts, vol. x, 1826, p. 65, is a 
short reference to a more detailed notice elsewhere, of an insect 
believed by the writer to have been a species of Uroceru8 — a large 
hymenopterous insect commonly known as a "horn-tail" — which 
had escaped from a table made of an apple-tree, twenty-eight years 
after the cutting of the tree. It would appear as if the two accounts 
might refer to the same occurrence. 

Silliman's Journal, vol. ix., p. 85, copies from Brewster's Edinburgh 
Journal, No. 3, p. 85, a paper on the escape of an Urocerus (different 
from U. gigas) from a table made of deal and veneered with mahogany, 
in England, but without giving the age of the table or other desirable 
particulars. 
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Xflotrecliufl Probabl7 OoitT«7«d in Hickory Wood. 

Subeequeatlj to the reply made to the inquiry of the probable canse 
of the preBenoe of X colonua, it w&a learned that a half-cord of hickory 
fire-wood had bees stored in the basement of the dwelling ia which the 
beetles made their appearance. There ia, therefore, hardly room for 
doubt that tbey had escaped from the wood, and that the insect, at 
times, may infest hickory, in addition to oak and maple. 

Xylolreckus colonus, deacribed by Fabricius in 1775, haa an exten- 
sive distribution throughout the United States east of the Bocky 
Mountains. According to I'abbe Provaucher, it is not uncommon 
in Canada. Its European synonymy and bibliography may be found 
in Mr. Leng's " Synopses of the Cerambycidte," Entomologica Ameri- 
cana, ii., 1887, p. 200. 

Exampks of a congener of the above— X undulatus (Say), have 
been taken by Mr. Erastus Coming, Jr., of Albany, at Murray Bay, 
Canada, in the month of August, as tbey were emerging from their 
burrows in the trunks of spruces. The species has not been pre- 
viously recorded as infesting the spruce, nor do we know of any 
record of its food. 



Haltlca bimarginata (Say). 

The Alder Flea-beetle. 
(Ord. CrtLEOPTERA: Fam. Chrxsohelipk). 

1. This devastating devourer, at times, of the 
i V^— ^ J foliage of the alder over extended areas, 
^l^gC^ IB among the larger of our flea-beetles, being 
^/JBKS^ one-tifth of an inch in length. It may be 
I J^^l recognized by its general resemblance to the 
1 ^^ well-known grapevine flea-beetle, SaUica 
^^ chalybea 111., and its uniform deep prnssian 
blue color with greenish reflections on the 
head, and the elevated line near the outer 
Fio. 40.- The Krapo-vloe ^o^'lfi'' o^ Bach wing-cover. A flgure of H. 
flea-beoile. H*i.Tio*oHAi,i- chalybea is herewith given, which may serve 
BBA. and Its larva. j^ iUustrate its principal features. 

It was described by Say, in the Journal of the Academy of Natural 
Sciences of Philadelphia, vol. iv, 1824, p. 85, in the following terms : 

Body oblong- oval, blue, minutely punctured ; an tennee black ; thorax 
with an impressed, transverse, rectiliDcar line behind the middle, 
attaining the lateral margin, and another impressed tine before, which 
is interrupted in the middle and abbreviated each side ; elytra with 
an elevated, submarginal line each side, originating on the humerus, 
and nearly parallel with the exterior edge. 
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First Kotice of its Ii^furias. 

The first mention that "we find of the operations of this insect is that 

^Ten in the Entomological Correspondence of Dr. Harris, 1869, page 

267, where, of "Haltica alni Harr. MSS." it is stated : 

In traveling from Centre Harbor, N. H., to Conway, on the second 
of August, 1854, ^ * * * 1 g{^^ the alders {Alnus semdata) 
everywhere ravaged by insects which destroyed the leaves in the 
manner of canker-worms. Upon examination the spoilers were found 
not) to be all dispersed, and several were seen upon the leaves still 
continuing their work: at the same time were found in Conway 
numerous beetles, which proved to be a species of Maltica, eating the 
leaves of the same alders. The larvae which had ravaged these shrubs 
were doubtless those of the Haltica before mentioned [K alni]. 

Its Operations in Maine and New Hampshire. 

Dr. A. S. Packard appears next to have noticed the ravages made 
by this insect in Maine and New Hampshire. As it seems to be only 
at intervals and in certain localities that these serious demonstrations 
are made, they are of considerable interest as often as they occur. 
We therefore copy Dr. Packard's recital, from Bulletin No. 13, Divi- 
sion of Entomology, XJ. S. Department of Agriculture, 1887, together 
with his excellent description of the insect : 

At Merepoint, near Brunswick, Me., during the middle of August, 
1886, we noticed clumps of alders standjng in dry soil partly 
defoliated or with skeletonized, brown or blackish leaves, on which, 
as well as the still remaining green leaves, were black grubs, some- 
times seven or eight on a leaf. All of the alders in the region were 
not molested, the grubs occurring locally. August fifteenth, we found a 
single beetle. On placing a number of leav.es with the grubs in a tin 
box, we found a white' pupa lying loosely on the bottom of the box, 
August twenti^h; soon more pupae appeared, and the beetles began to 
appear in considerable numbers the last week of August. It is evi- 
dent that in nature the larva falls to the ground to transform, the 
pupse entering the earth. 

Afterwards, September tenth, we found whole clumps of alders at the 
base of Iron Mountain, Jackson, N. H., stripped by the grubs, nearly 
all the riddled, brown, dead leaves having fallen off and thickly 
covering the ground under the bushes. Such a wholesale devastation 
of alders we never saw. By this time the beetles had become very 
abundant, and were apparently feeding on the few leaves still 
attached to the tree. * * * * * There seems to be a periodicity 
in the appearance ol this beetle, Harris having seen the same grubs 
in great abundance in the same place in 1854. We have never 
observed it so common and destructive before in Maine. It is 
most probable that the beetles hibernate under the leaves, and soon 
after the leaves expand in May, lay their egg in masses on them, the 
grubs scarcely stirring from the leaves on which they are born, until 
ready to pupate. The grubs are probably distasteful to birds, other- 
wise they would fall an easy prey to them and be kept within due 
limits. 

28 
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Larva and Pupa Described. 

Larva. — The body is somewhat flattened; head scarcely two-thirds 
as wide as the body in the middle, black, becoming brown in 
front near the jaws. Body livid-brown above; the tubercles black; 
paler beneath, with three pairs of black jointed thoracic legs; no 
abdominal legs, but an anal prop-leg. The abdominal segments each 
with a transverse, oval-rounded, ventral, rough space forming a series 
of creeping tubercles; and in front of each segment is a transverse, 
oval, crescentic, chitinous area bearing two piliferous tubercles; the 
back of each segment divided into two ridges, each bearing a row of 
six sharp tubercles, bearing short hairs; a single ventral row on each 
side of the ventral plate. Lengtji, 7-10°^- [0.28 to 0.4 inch]. 

Pupa. — Body rather thick, white. Antennae passing around the 
bent knees (femero-tibial joints) of the first and second pairs of legs, 
the end scarcely going beyond the middle of the body. Elytra with 
five or six rather deep, longitudinal creases. The salient points of the 
body armed with piliferous warts. Abdominal tip square at the end, 
with a stout, black spine projecting from each side. Length, 6™™* 
[0.24 inch]. 

The f olloydng descriptive notes were made by me of living examples 
of the larvae, on July 25, when nearly grown : 

Black, fuscous in the incisures, and beneath. Head small, shining, 
about one-half as broad as the adjoining segment, with some 
brown hairs. First segment with a glossy black plate (collar) and 
bordered anteriorly with a few short hairs ; abdominal segments, as 
seen from above, showing two transverse rows divided, by a deep con- 
striction, of six setiferous tubercles — two small ones on each side, the 
two mesial ones on the front of the segment contiguous or subconnected, 
forming an elongated spot, and the two posterior ones connected in 
a shorter spot ; in addition to these is a broad sijgmatal tubercle 
which projects so as to give an angulated form to the segment at this 
point Beneath, on each abdominal segment anteriorly, is a rough- 
ened ellipsoidal mesial spot, and two smaller ones behind (the creep- 
ing tubercles of the Packard description), distant from one another 
about the length of the front spot, each with two short whitish setae. 
Legs long, shining black ; a single terminal proleg. The abdomen 
tapers uniformly at each extremity. 

The excrementa are scrap-like or thread-like, instead of rounded as 
in many Coleoptera. 

Length of larvae nearly one-half of an inch. 

Its Bdcent Occurrence at Lake Pleasant, N. T. 

When at Lake Pleasant, in Hamilton county, N. Y., almost as soon 
as my interest in insects became known, it was asked if I had noticed a 
strange attack on the alders, which had never been observed before. 
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caiiaing them to look as if a fire had swept over them; and a locality 
was mentioned where it could be seen. 

Visiting the place indicated, near the inlet of Lake Pleasant, on 
3xx\j sixteenth, immense numbers of the dark brown shining larvse of 
HdUica binuj^ginata were found on the outskirts of the infested area of 
alders, rapidly eating away all the green material of the leaves — 
feeding from both the upper and lower sides, to the number, often, of 
twelve or more on a single leaf. The area over which the devastating 
scourge had passed, presented a strange appearance with its com- 
pletely skeletonized 'foliage — only here and there an overlooked bit 
of green leaf being visible on some of the branches near the ground. 
A closer examination showed beautiful and almost perfect skeletoniza- 
tion of unbroken ribs and branching veins and interconnecting reti- 
cular structure, giving almost as attractive specilnens for the cabinet 
as if they had been prepared by hand for ornament or study. 

A large number of the larvse were collected and placed in alcohol, 
while others were confined in a box, and furnished with leaves for 
food. They appeared at this time to be about full-grown. Although 
supplied frequently with fresh leaves of which they partook, they 
showed scarcely any increase of size, and, much to my surprise, up to 
the time of my leaving Lake Pleasant — August fifth — none had 
entered upon their pupal stage. 

The LarvoB Destroyed by a Fungus. 

The day prior to n^Beparture I visited an infested locality near 
Round Lake, for the purpose of finding, if possible, the pupee and 
its hidden place of pupation. The period of active larval opera- 
tions had passed, for only one example of the larva could be found 
still feeding. Li that portion of the alder clump where the attack 
had centered, every leaf had been skeletonized, and apparently more 
than half of the destroyed foliage had fallen to the ground where it 
had formed a matted mass of the thickness of an inch or more. In 
turning over the leaves in search of pupse, and also on the exposed 
surface of the debris, many larval remains were noticed showing a 
fungus attack. The fungus had pervaded the entire larva, cover- 
ing its surface and enlarging its diameter with a solid white matter, 
giving to the distorted object much the appearance of the excrementa 
of some of the smaller birds. 

The fungus, from collections made, was identified by the State Bot- 
anist, Prof. C. H. Peck, as identical with one that we had in company 
observed in driving from Elizabethtown, N. Y., to Keene Valley, on 
August 1, 1877. Very large numbers of dead larvae were found at 
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that time, on dead leaves, and on, and under, small stones on the 
ground beneath alders skirting the roadside that had been skeleton- 
ized in the same manner and to the same extent as has been described. 
The insect was not then determined, but as now recalled, there can 
be no doubt but that it was HaUica bimarginata, operating even more 
severely and over a more extended territory than as observed the 
present year. 

The fungus was described by the State Botanist as a new species, 
in the d2d Beport on the K Y. State Museum of Natural History, 1879, 
page 44, under the name of Sporotrichum larvatum. 

The PupOB and their Pupation. 

None of the pupee could be found in the alder clump under or 
among the fallen material, or beneath the stones, or in the ground; 
but on passing to some large bowlders three or four rods distant, and 
lifting a thin coating of moss that had accumulated on their top, a 
few of the pupsB were discovered beneath. On further searching, 
their regular habitat was disclosed, in the mossy and black vegetable 
mold margining a large rock partly imbedded in the soil. Hundreds 
of the pupee were here brought to light, lying loosely in the mold, 
without the slightest indication of a cocoon or even a cell, at the 
depth of about an inch from the surface, and for the most part, about 
the same distance from the rock. Associated with them were a few 
of the larvae which had not yet undergone their change, and also two 
specimens of the newly transformed be^^ Larvse, pupae, and 
imagines, thus associated, gave evidence of ffi unusually short period 
of pupation. 

Dr. Packard (Zoo. cit.) has described the pupa as white. The descrip- 
tion may have been drawn from alcoholic specimens, or from an 
example that had just undergone its pupation, for of the large number 
collected by me at this time from their bed of vegetable soil, and on 
the point of disclosing the imago, all were conspicuously yellow. 

Pupae were placed in mold and taken to Albany, where they gave 
out the beetles from Au^^ust tenth to seventeenth. From the larval 
collections made,. as before mentioned, hardly any progressed to the 
pupal state, but died at intervals, after ceasing to feed. 

Is it an European Species P 

It is probable that HaUica bimarginala of Say — the H alni of Harris, 
may prove to be identical with the H. alni Fabr., of Europe. In the 
Museum of Comparative Zoology, at Cambridge, Mass., are examples 
of the last named insect, in the pupa and imago, which seemed to me 
(without H himarginata at hand for comparison) to be the same as our 
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form. The Bkeletonizing of the leaves of the alder by the European 
insect, of which there are also specimens in the Museum in connection 
^ith the insects, was apparently, the same as ours. 

Has it been Confotinded with Haltica chalybea P 

Prof. Biley states (in American Entomologist, ii, 1870, pp. 327-8, and 

in the same article reproduced in the 3d Missouri Report, pp. 80-81) 

that the grapevine flea-beetle, HaUica chalybea 111., " habitually feeds 

on the alder {Alnus aeiTuUda), as well as on the wild and cultivated 

grapevine," and that it is " apt to be most troublesome where alder 

abounds in the woods." Is alder a common food-plant of this species, 

or has the larva of H. bimarginata been mistaken for it? The two larvse 

resemble one another so closely, that were the figure of H. chalybea, 

given on p. 216 more elongated in proportion to its breadth, it would 

be an excellent representation, in position and proportionate size of 

tubercles and in other features, of ff. bimarginata. This resemblance 

is not traceable in the figure of the larva given in the Third Missouri 

Report 

Bemedies. 

The alder upon which the operations of the beetle have thus far 
been observed — Alnus serrukUa, is a very common road-side and field 
shrub of extensive distribution, and is seldom regarded as of any 
special value. If from its introduction in clumps in landscape gar- 
dening or from employment as hedges, some degree of value may 
have been given it, attaok upon it may readily be checked by spraying 
the foliage at the commencement of the injury with any of the arsen- 
ical poisons or with pyrethrum water. 



Crepidodera ruflpes (Linn.). 

• The Red-footed Flea-Beetle. 
(Ord. Coleoptera: Fam. Chbysomelidje.) 

Chrysomela ruflpes Linnjeus : Syst. Nat., ii, 1767, p. 595, No. 65. 

Attica ruflpes Fabr. : Syst. Ent., 1775, p. 114, No. 14; Sp. Ins., 1, 1781, p. 135, 

No. 108 ; Mant. Ins., i, 1787, p. 77, No. 140. 
Crepidodera erythropus Melsheimer: in Proc. Acad. Nat. Scl. Phil., iii, 

1847, p. 165. 
Crepidodera ruflpes Crotch : in Proo. Acad. Nat. Scl. Phil, [xxiv], 1873, p. 71. 
Crepidodera ruflpes Henshaw : List Coleop. N. Amer., 1885, p. 112, No. 6979. 

An Apple-tree Pest. 
This little beetle, belonging to the group of flea-beetles, which 
embraces those that by means of their stout hind legs, are able to 
leap to a considerable distance, is a member of the destructive family 
of GhrysomelidcB, or leaf-eaters. 
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It measures one-tenth of an inch in length, and is of an oblong 
ovate form. It is shining, with the head, antennse, thorax and legs, 
red; the wing-covers are blue, and punctate in lines; the breast and 
abdomen are black. Its range is given as Middle and Southern States. 
No differences are apparent between it and the European form. 

Examples of the beetle have been sent to me from Coleman's Falls, 
Va., by Mr. Georg^e E. Murrell, where it seems to have developed a 
habit hitherto unrecorded of it, in feeding upon the buds of apple 
trees. Mr. Murrell detected its operations during the latter part of 
May.' He has written as follows of it: 

Its Iiijuries to Apple Buds. 

The beetles appeared upon my apple trees as the buds began to 
swell, and beginning with the topmost ones they gradually worked 
downward, leaving behind them holes that penetrated to the heart of 
the scion, and having the appearance of being gouged out with a 
chisel or burned out with a hot wire. The twigs of my bearing orchard 
were attacked in this manner, and of 650 young trees set out this 
spring very few escaped; but beyond a loss of symmetry and a foot or 
two of wood in some cases, they do not now show any serious effects 
from the attack. In the same field with the young trees just men- 
tioned were several thousand of one year old, set out at the same 
time, but in nursery rows; but although of the same varieties of, and 
interspersed with, the injured ones, they entirely escaped injury. I 
did not observe how long the beetles remained, but noticed that they 
left during a heavy rain in the latter part of May. I have not heard 
of the insect in other orchards in my vicinity. My orchards are in 
narrow mountain valleys inclosed by woods. 

Injuries to Leaves by C. Helxines. 

This, we believe, is the first time that Grepidodera rufipes has been 
reported as injurious to apple trees, although one of its congeners, 
resembling it in appearance, C. Helxines (Linn.), has been detected by 
Professor Forbes, State Entomologist of Illinoi3, in riddling the 
leaves of apple trees near Normal, HI. (14th BepL Inlets of Illinois, 
1885, p. 98). As the last named species — a common and wide- 
spread insect both in this country and in Europe — commonly occurs 
on willows, but is also found not unfrequently on the Lombardy pop- 
lar and Balm of Gilead {Populits dilatata and F. balsamifera), it is to 
be hoped that neither of the above-named beetles will acquire the 
habit of feeding on the apple tree, so as to become one of its regular 

pests. 

Another Bud-eating Chrysomelid. 

This bud-eating propensity, has recently been displayed by another 
member of the same sub-tribe of HaUicini to which Grepidodera per- 
tains, which, unfortunately, is one of the most common and broadly 
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distributed of our leaf pests — the well-known striped cucumber 
beetle, IHabrotica vittata (Fabr.). The pear crop, in portions of Cali- 
fornia, has suffered seyerelj from its attack, during the spring of 
1887. In one locality (Byron) the trees, as reported, swarmed with 
tbe beetles, which commenced upon the buds and continued on the 
blossoms, eating o^ the bloom, and frequently penetrating into the 
calyx. The fruit ceased to grow and dropped to the ground. The 
pear crop was an entire failure, such as had never been known in the 
locality before. Quinces were also attacked, but not with fatal results. 
The same beetle also destroyed the almond crop. Later, they 
attacked the apple trees, but were driven away by bees. {Facific 
Rural Press, June 11, 1887, xxxiii, p. 527.) 

The cucumber beetle had for a long time been known to feed on 
the blossoms of the apple and other fruit trees, but had not been 
previously observed in eating into the buds. 

Bemedies. 

In the evant of (7. rufipes developing a propensity for feeding on 
the buds of the apple, the minute beetles could be poisoned by spray- 
ing with Paris green in water — a rather stronger mixture than that 
used again^t the codling-moth — at least one pound to 100 gallons of 
water. Spraying with a strong solution of whale oil soap or tobacco, 
should render the buds distasteful to it, and it would also serve the 
purpose of protecting from the apple tree aphis which makes its 
attack at the time of the putting forth of the buds, and can be more 
effectively reached at this period than later when the leaves have 
expanded. 



Scolytus rugulosus (Eatzeburg). 
• The Wrinkled Scolytus. 
(Ord. CoLEOPTERA : Fam. Scolytid^.) 

Ratz. : Forstinsecten, 1837, i, p. 187, pi. 10, fig. 10, pi. 11, fig. 4; lb. edit. 2, 

1839, p. 230 (as Eccoptogaster rugulosiis Koch). 
LeConte: in Proc. Amer. Philos. See, xvii, 1878, p. 626 (introduc. in U. S.). 
Riley: in Amer. EntomoL, iii, 1880, p. 298 (distribution, etc.). 
Penh allow: in Houghton Farm — Diseases of Plants, Series iii. No. 2, 

1882, p. 38 ; ib. No. 3, 1883, p. 63 (operations on peach). 
Haoen : in Canad. EntomoL, xvi, 1884, p. 162 (literature, habits, etc.). 
Henshaw: ListColeop. N. Amer., 1885, p. 149, No. 9153. 
Hamilton : in Canad. Entomol., xvli, 1885, p. 48 (variation in color). 
Lintner: In Count. Gent., 1, 1885, p. 575 (in cherry, peach and plum); in 

New Eng. Homestead, Sept. 25, 1886. 
Atkinson : in Joum. Elisha Mitchell Scientific Soc. for 1885-'6, pp. 74, 75. 



224 Forty-first Report on the State Museum. 

Socdsbr: in Canad. Entomol., x\\\\, I88e, pp. 195-6 (its galleries). 

Smith : in Entomolog. Amer., ii, 1886, p. 127 (tood -plants). 

Bedel: in Ann. 80c. Ent. France — Faune Ooltep. Baas. Seine, vl. 1888, p. 

406 (literature and European distribution). 
ScHWAttz: in Proc. Ent. Soc. Waeh., il, 1888, p. 30 (hickory species of 
Hamilton different). 

A Fruit Tree Bark-borer. 
This destructive bark-boring beetle, which, eince its introduction in 
thla country a few years ago, Las made fatal attack on our three 
principal stone fruit trees, has recently, in accordance with its known 
European habit, extended its range of operations to apple trees, of 
which, judging from pieces of the infested wood received from Mr. C. 
H. Hedges, of Chiirlottesyille, Va., it has already become a serious 
pest. Hiis is the tii'st instance, it is believed, that its occurrence in 
apple trees has been recognized in the United States. 

From some pieces of apple twigs and branches, and perhaps trunk 
sections of young trees sent to me in the early winter, about a hun- 
dred examples of the beetle were given out dnring late winter and 
early spring. They were taken at intervals from the box containing 
the wood, as follows: On February 23, 1887, 5 examples; on Feb. 25, 
ISexamp.; on March 3, 16; March 7, 22; March 22, 32; April 4, 10; 
and on April 23, 1, and the last — 99 in all. 
The Larval Burrowa. 
Removal of the bark from portions of the apple-tree received, showed 
the sapwood to be furrowed over most of its 
surface by the burrows of the beetle, some- 
times joining or overlapping so that they 
could not be separately traced. When occurring 
in the smaller trunkt> they had apparently 
commenced in the branches and had extended 
downward, very gradually increasingin width — 
at tht'ir widest part at the entrance to the 
hole sunk in the wood for pupation, measuring 
one-twentieth of an inch. The extent of the 
, longest burrows observed, was apparently two 
inches; they were so interconnected that no 
positive measurement could be made. Their 
general direction was perpendicular to the 
trunk, but in some inBtanees, for short dis- 
tances, they ran in a transverse or oblique 

direction. Fiinire 41, is from a section of a 

Flo.il.-]iurri.wsi>(SwiLY- *> ' • j , », 

TUB BuouLosus. beiieatli tbe ti'unk of a young tree received from Mr. 
back ofarouDK apple-tree. ^Hedges as above stated. 
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A section of a cherry tree before me, of two inches diameter, shows 
still greater destruction of the surface of the sapwood. The bur- 
rows are so close that they can not be separated. In a space of one 
square inch, thirty-two holes made for pupation can be counted. 

I have not been able in the specimens of infested wood received, 
to make out the " mating chamber " of the beetles, or as termed by 
some writers, "the cradle." They were probably in the lateral 
branches which had been removed. Dr. Hagen states that "the 
cradle is perpendicular in most cases except where it begins just 
below the base of a bud, and is about an inch long." He further 
adds of the burrows: " The galleries are [sic,'] to four inches long, and 
rather deeply injuring the sapwood. The holes for the pupa go 
deeply, to 4 mm. in the wood " (toe. ciJt,). 

Mr. Scudder, in referring to a mine of an European example of 
rugulosus on cherry, in the Museum of Comparative Zoology at 
Cambridge, Mass., states: "The larval mines emerge and diverge 
from one point of the mating chamber. The main galleries [cradles] 
are reduced to almost nothing, and the normal mine of this species, as 
figured by Batzeburg, shows nothing of the kind " (loc, cU.), 

Strongly Attacked by Parasites. 

Fortunately, the beetle has been met by a strong parasitic attack, 
which it is hoped will not permit of a great increase of its injuries. 
Prom S. rugvlosus infested wood sent from Virginia on the twenty- 
third of December, examples of a chalcid emerged two days after its 
reception, from which it would seem that others may have been dis- 
closed at an earlier date. These were sent to the Division of Ento- 
mology at Washington for identification, where they were referred to 
the Pteromalid genus Baphiteliusy of uncertain species, but probably 
maciUatus — identical with some that had been bred at the Depart- 
ment from the same insect infesting other fruit trees in Ohio and 
North Carolina. 

Later — in January and February — another species of chalcid 
appeared, characterized by two subquadrate spots on the fore-wing, 
which Mr. Howard kindly identified as Ghiropachys colon (Linn.). A 
third species, obtained more numerously than either of the two preced- 
ing, was referable, according to Mr. Howard, to the genus Eurytoma — 
species not ascertained. 

Its Injuries to Cherry, Plum, and Peach Trees. 

Frequent complaints have been made within the last few years of 
the injuries of Scolytiis rugulosus to cherry, plum, and peach trees. 

29 
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A correspondent from Philadelphia, Pa., has well described its opera- 
tions in the following note : 

A beetle about one-eighth of an inch long, scarcely thick enough 
to stick a pin through, divided in the middle into two sections [it has 
an unusually long thorax compared with the length of its abdomen], 
has killed cherry and peach trees on my place, and now two plum 
trees, that I had moved last autumn into the chicken-yard to get rid 
of the curculio, have been destroyed by them. They puncture the 
trunk and limbs through to the hard wood, here and there, with a 
bore about the size of a small pin's head. From these wounds the 
saps exudes and the trees die. Quite large trees are killed by them. 

Another correspondent, from near Annapolis, Md., has written of 
the insect injuries as follows : 

I find that they are more abundant than I at first supposed ; attack- 
ing cherry, plum, apple, and peachy I was going through a peach 
orchard about two miles distant from my place, where I found that 
they had killed about a dozen trees and as many more were in a dying 
condition. I noticed a fine cherry tree failing — leaves beginning to 
turn yellow and withering, and upon a close examination, I found 
gum running down the bark in great quantities from the tunnels of 
these borers. If they increase in numbers as Colorado beetles and 
many other pests, they will prove the worst enemies that the fruit- 
growers have to contend with. G. W. D. 

Its Introduction and Spread in the United States. 
The beetle has probably been brought from Europe within the past 
fifteen years. It was first discovered at Elmira, N. Y., in an attack 
upon peach trees, according to Dr. LeConte, who has written of it 
in 1878 {loc, cU. sup.), as follows: "This is a suitable opportunity to 
notice the introduction of this European species into the United 
States. I have received specimens from Elmira, N. Y., where it attacks 
peach trees. According to Ratzeburg, it is rare in Germany, but is 
found upon plum and apple trees." In 1880, it was reported from 
Fair Haven, N. J., as destroying all the cherry, peach, and plum trees 
that had been set out in a particular lot, by boring innumerable holes 
through the bark, which filled with gum — the death of the trees soon 
following. A similar attack on cherry trees was reported from 
Coopersburg, Pa. It had been previously known to infest peach trees 
in localities as remote as Missouri and Maryland. In 1882, Dr. 
Hagen found this beetle inhabiting densely large branches of young 
pear trees that were killed by pear-blight. Although a coccid insect 
"v^as associated with the beetle it was thought that the branches 
had been killed by the scolytus and not by the coccid, or by 
bacteria, believed by some to be the catise of pear-blight. 
In 1885, Mr. John Hamilton, of Allegheny, Pa., announced his 



Report of the State Entomologist 227 

breeding of the insect from hickory twigs (2oc. cU,), . The color of 
these differed from the ordinary forms. Mr. Scharwz pronounces 
these examples not rugulo^us, but probably an undescribed species, to 
which he has given provisionally, the MS. name of S. icoricB, 

Preventive Measures. 
No way is known by which a tree once attacked in force by this 
insect, can be saved. .The female lays a large number of eggs in its 
burrow under the bark, and there are probably two broods a year. 
The best means of diminishing its numbers and preventing its spread 
is to take up and bum the infested trees. Where there is danger of 
attack from the existence of the insect in the vicinity, it may, perhaps, 
be prevented by applying to the trunk and principal branches of the 
trees, the wash of carbolic acid and soap which is frequently used, 
with beneficial results, as a preventive of the apple-tree borer, Saperda 
candiday and the lepidopterous peach-tree borer, .^eria exitiosa ; or, 
as may be still better, the carbolic wash prepared as stated in my 2d 
Beport, p. 24. For directions for preparing the first-named wash, see 
page 26 of same Beport. 



Corjrthuca ciliata (Say). 
The Ciliated Tingis, 

(Ord. Hemiptera: Subord. Hetbroptera: Fam. Tingitid^.) 
Tingis cUmta Say: Descr. N. Sp. Heterop. Hemipt. N. A., 1831; in Trans. 

N. Y. St. Agricul. Soc. for 1857, xvii, 1858, p. 793 ; Compl. Writ. 

Say, i, 1883, p.. 349. —Walsh: in Pract. Entomol., 11, 1867, p. 47.— 

Glover: MS. Notes Joum. — Hiemipt., 1876, p. 71 (citation), pi. 8, 

fig. 4 (T. hyalina), 
Tlngi shyalina Herr.-Sch. — *'Fieber, 103, pi. 9, fig. 1."— Packard: Guide 

Stud. Ins., 1869, p. 552 (on willows). 
CorytJiuca ciliata Uhler: in Cassino's Stand. Nat. Hist., 1884, ii, p. 285; 

Check-List Hemipt. Heterop. N. A., 1886, p. 22, No. 1053. 

Examples of this insect were communicated to me, by Prof. D. S. 
Martin, of New York city, under date of August eleventh, which had 
been taken feeding, in their larval, pupal, and perfect stages, on the 
leaves of the button-wood, or sycamore, Platanus occidentaiis. 

It is quite a common species which has broad distribution over the 
United States. It was first described by Say in his " Descriptions of 
New Species of Heteropterous Hemiptera of North America," printed 
(or in part) in 1831. His description is as follows: 

Say's Description of the Species. 

Whitish, reticulate with nervures on which are short spines; widely 
margined; color whitish; thorax with an inflated carina before, extend- 
ing over the head; sides dilated, bullate^ a little elevated, lateral and 
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anterior margina ciliate with short spines: scvtel with the lateral mar- 
gin elevated and an acute, highly elevated carina on the middle: 
hemelytra dilated, with an inSated carina before the middle of each, oo 
which is a brown spot; edge ciliate with ebort spines, excepting the 
posterior third and tip, which are unarmed, rectilinear; beneath 
picepus-black : feel pale yellowish. 

Length to tip of nemelj'tra, three-twentieths of an inch. 

The larva is spinous, fuscous, with a large yellowish spot each side 
of the middle, and before the middle a broad yellowisn vitta. The 
species is very common. 

Hibernation of the Insect. 
But little appears to be known of the natural history of this Hemip- 
teran. One interesting fact therein is, the hibernation of the mature 
insect under the bark of trees on which it feeds. This appears from 
examples that were sent to Mr. Walsh for name, from Mr. J. Fettdt, 
0. W., which had been found ," in great numbers under the bark of 
button-wood in the winter" (Walsh, loc. cU.). 

Compared witb O. arcuata. 

Aa closely resembling G. dliata, a figure is herewith given (Figure 42) 
in illustration, of another com- 
mon species, Corythuca arcuata 
L of Say, which differs from the 
. former in its brown bands and 
 the arquated exterior of the 
hemelytra. In Figure 43, its eggs 
are represented on a bit of leaf. ' 
They bear so little resemblance ' 
to the eggs of insects generally, 

FiQ, 4i.-CoRrrHuc* '^^^ ^^'^"^ nature would hardly ^ _^ __^_ 

*Bcu*T*, from oftiis. be suspected. In the same figure, vidu'ai of Coeythdc* 
an immature form of the insect is shown. They are ' 
not at all uncommon on the under side of Uie leaves of various species 
of oaks. The illustrations are from Professor Comstock's Report to 
the Department of Agriculture for 187D, in which an account of this 
" hawthorn Tingis," so designated from the food-plaut on which it 
occurred, is given. From differences that it slii)ws with t^Ttical forms 
of 0. arcvaia, Mr. Uhler regards it as a variety of that species. For a 
figure, habits, description, etc., of the more general form, see Cassino's 
"Standard Natural History," ii, p. 285, fig. 327. 

Dr. Fitch (3d Report, 18.59, p. 148) has described C. juylantfv; occur- 
ring on the leaves of the butternut, and differing only in its rectilinear 
form and spineless veins from C. arcuata. Later {Count. Gertl.,¥eh. 14, 
1861, p. 114), he has accepted it as probably a mere variety of arcuata. 
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Another Allied Species. 

Another form, having much the general appearance of C, wrcuaia, 
but with a more elevated thorax, was taken by me abundantly, in all 
stages of development, on the lea,ves of the chestnut, Castanea Ameri- 
cana, at Palenville, N. Y., in August of 1884. Mr. IJhler having seen 
examples of it, has given it the manuscript name of Gorythuca poly'^ 
grapka, while entertaining some doubt of its specific distinctness, from 
** not yet having liad all the links to attach it to the nearly related 
species." In the vicinity of Baltimore it occurs on oaks. 

Injuries of Corythuca. 

These harmless-looking insects which Dr. Fitch has compared to 
" a flake of .white froth," are capable of severe injury to the vegetation 
that they infest. They live on the sap of different plants and trees. 
According to Olover, one species closely related to G, arcuata, has 
been found on the quince trees in Mississippi and Florida, where the 
bushes were entirely covered with them, in all the stages of larvsB, 
pupse, and perfect insects. Some trees were greatly injured if not 
entirely destroyed by them. They are said to be able to sting severely 
when handled {Report Gommis, Agriculture for 1875, p. 126, fig. 36). 



Melanolestes picipes (Herrich-SchsBffer). 

The Black Gorsair. 

(Ord. Hemxptera : Subord. Heteroptera : Fam. Bsduviidjb.) 
Pirates picipea Heb.-Sch. : Wanz. Ins., viii, 1848, p. 62, fig. 831. 
Pirates picipes. Walsh : in Pract. Entomol., 11, 1867, p. 108.— Wlsh.-Ril. : In 

Amer. EntomoL, i, 1868, p. 87; id., 11, 1870, p. 309. 
Pirates picipes. Packard: Guide Stud. Ins., 1869, p. 541, fig. 545. 
Melanolestes picipes Stal: Enum. Hemipt., ii, 1872, p. 107, 3. 
Melanolestes picipes. Uhler: in Bull. G.-G. Surv. Terr., i, 1876, p. 330; 

List Hemip. West Miss. Riv., 1876, p. 64; in Cass. Stand. Nat. 

Hist., ii, 1884, p. 281; Ch.-Llst Hemip. Heterop. N. A., 1886, p. 25, 

No. 1236. 
Melanolestes picipes. Glover : in Kept. Commis, Agricul. for 1875, p. 130, 

fig. 42; MS. Notes Joum.— Hemipt., 1876, p. 47, pi. ix, fig. 1. 
Melanolestes picipes. Lintner: in Count. Gent., xlix, 1884, p. 877. 
Bedumus pungens LeConte; in Proc. Acad. Nat. Sci. Ph., Sept. 1885, p. 404. 
Melanolestes picipes, Provancher: Faun. Ent. Can.— Hemipt., 1887. p. 183. 

A Sting^g Plant-Bug. 

A correspondent from Natchez, Miss., has sent the follovdng 
communication, narrating an occasional demonstration of a species of 
plant-bug, which has an extensive distribution throughout the United 
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States. The possibility of injury from it should therefore be gen- 
erally known : 

I send a specimen of a fly not known to us here. A few days ago it 
punctured the finger of my wife, inflicting a painful sting. The 
swelling was rapid, and for several days the wound was quite annoy- 
ing. You will observe the peculiar proboscis with which it was made. 
Will you be good enough to tell me something of the insect 

Its General Appearance. 

The insect received was one of the bugs (order of Hemiptera), of 
about the size (0.65 in.) and general appearance of the 
'' squash-bug," having a formidable jointed beak bent 
beneath its head and thorax, with which the wound, as 
above mentioned, was inflicted. Its body is black, some- 
times with a reddish hue on the back and legs. Its 
anterior femora (thighs) are swollen, and the tibise (shanks) 
terminate in a spongy cushion. Its scientific name -is 
Fio. i^— The Melanolestes picipes (Her.-Sch.). An outline figure of it is 
Mblanolbstks ^^®^ ^ Packard's Guide to the Study of Insects, 1869, p. 
prciPM. (After 541, under the name of Pirates ptcipes, by which it was 
over.) formerly known, and from which a common name of "the 

Black Corsair " has been devised for it. Its representation in Figure 
44, in natural size, is from Glover's Manuscript Notes from my Jour- 
nal — Hemiptera. 

Its Geographical Distribution. 

According to XJhler, it is broadly distributed throughout the United 
States, inhabiting California, Texas, Indian Territory, and the Atlantic 
region from Maine to Florida and Louisiana, and Para, Brazil. 
L'abbe Provancher includes it in the fauna of Canada as a rare 
insect. Mr. Walsh has mentioned it as common in the Western States, 
under stones and prostrate logs, where it feeds upon various subter- 
ranean insects {American ErUorrvohgist), 

What is Written of its Stinging Powers. . 

A broken and mutilated specimen submitted to Mr. Walsh for name, 
taken from under a mattress in Kentucky, gorged with human blood, 
was thought to be this species, which was known, with its sharp and 
poisonous beak, to pierce and suck the blood of human beings. 
Glover states of it that it is capable of inflicting a severe sting with 
its beak, and lives on other insects. Dr. LeConte has written of it as 
follows : " This species is remarkable for the intense pain caused by 
its bite. I do not know if it ever willingly plunges its rostrum into 
any person, but when caught or unskillfully handled, it always stings. 
In this case, the pain is almost equal to that of the bite of a snake^^ 
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and the swelling and irritation which result from it, will sometimes 
last a week. In very weak and irritable constitutions it may even 
prove fatal " (Proc. Acad. Nat. Set Phila,, for Sept, 1885, p. 404). In 
consideration of its severe sting, Dr. LeConte, believing it to be an 
undescribed species, gave it the appropriate name of Beduvius pungens. 
The following is his description of the species: 

Beduvxus punoens. Black, shining, wings opaque. Head a little 
hairy, antenna) yellowish-brown, slightly hairy, fitst joint shorter 
than the head, second, fourth and fifth much longer, sub-equal, third 
very small. Thorax slightly margined, strongly constricted in the 
middle, the anterior portion rounded and longitudinally sulcatei the 
posterior portion transverse. First pair of legs hairy on the under 
side, as are the thighs also of the second pair, but the tibiae and tarsi 
of the hinder legs all over. Length 0.8 of an inch. 

Stinging by others of the Beduviidie. 

There are several other species of the family ReduviidoB which 
have similar habits to the above. Although usually predaceous. 
upon other insects, and not voluntarily, except with a few exceptions 
or in rare instances, attacking man, yet it is by no means safe to 
handle them incautiously. Under the excitement of restraint, they 
would not hesitate to use their powerful beak as a weapon of defense, 
burying it deeply in the flesh, and at the same time injecting a drop 
of a poisonous secretion which materially adds to the pain of the 
wound inflicted. 

Melanoleates abdomincUis (Her.-Sch.) — a congener of M, pirates, is 
said by Glover, if handled roughly, to- be capable of inflicting a 
severe wound. Its ordinary habitat is beneath dead 
logs, moss, and decaying vegetable material, where it 
lies in wait for other insects, seizing them with its strong 
fore-legs and sucking their juices. Figure 45, after 
Glover, represents the general appearance of the in- 
sect. Its general color is red, with the tip of its body 
black. Stal and some other authors have regarded it „. 45 —m 
as identical with if. pirates, from the general resem- lanolbstsb ab- 
blance of the two forms and their often occurring in i>oiaNAiii8. (Af- 
company under the same stone. Mr. Uhler (loc. cit.), 
however, does not deem the evidence sufficient for uniting them as 
one species. 

Of Conorhirms sanguisugus LeConte (shown in Figure 46), which has 
been styled the " big bed-bug," and by translation of its scientific 
name, the ''blood-sucking cone-nose," it is narrated that a gentle- 
man in Alton, HI.^ was once bitten by it in three places in his arm, 
and the inflammation that resulted was so severe that the use of the 




I 
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arm was lost (or three days {Amcncan Erdomoloffist, i, p. 88). Dr. 
LeConte adds to his description of it: " This insect iuflicts a most pain- 
ful wound. It is remarkable, also, for sucking the blood of mammals, 
particularly of children. I have known its bite to be followed by 
very serious consequences, the patient not recoverintr for nearly a 
year " (Proc. Acad. Nat. Sd. PhOa., 1855, p. 404). 
Mr. Ubler has described the insect as a Tery showy species, of a 
pitch-brown or black color, with 
red patches on the sides of the 
' prothorax, spots of the same 
. color at the base and apex of 
the wing-covers, and bands on 
the sides of the abdomen. It 
FiQ. t6.-Co«0MiNU8 bahoumcoub; imaKo is rather bald, most of the sur- 
aud papa. face is somewhat wrinkled or 

rough, and the end of the scutellum is loug and sharp-pointed. It 
measures more than three-fourths of an inch in length, but specimens 
sometimes occur which are dwarfed to about half an inch. (Standard 
Natural History, ii, p. 280.) 
Pirates bigultatus (Say), as it has long been known, but in the recent 
list of Mr. TJhler has been 
referred to the genus Raeahus 
Amyot-Serville (from the He- 
brew, meaning a "villain ") — 
B also capable of inflicting a 
evere sting, but will seldom 
lo so except from provoca- 
tion, as the surroundings 
Fio. *T.— a, PiEATBs BiauTTiTua;6, Ebduttos under which it is usually 
PKBflONATTJa; c. iti popa. found indicates the bed-bug 

as its principal prey. It evidently delights in human blood, but prefers 
taking it at second-hand. Under the generic name of Pirates it has been 
commonly known as " the two-spotted corsair," from the two large and 
conspicuous spots on its elytra. It is shown in Figure 47. 

Reduvius personatiis (Linn.), — recently referred by Mr. Uhler to the 
genus Opaiccelus Klug — shown also in Figure 47, is a common insect 
often found hanging in spider-webs in dwellings. It also is credited with 
a special fondness for bed-bugs which it hunts and catches adroitly, 
while in its larval stage, under the disguise of a covering of dust and 
dirt completely investing it, as shown at c in the figure, and adher- 
ing to it by a glutinous secretion. The wounds which it has been 
known to inflict in its perfect stage with its beak, are said to be very 
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painful, more aa than those of a bee, and to be followed by numbnesB. 
Its color is black or dark brown. Its tboras in front is granular or 
marked traosversely with fine striee. The antennsB are brown and 
liairy. The eyes are quite large and almost join below. Legs the 
color of the body, Under side of the body, hairy. 

Of PTVmotus cristatiis (Linn.), the "nine-pronged wheel-bug," or the 



Fio. 18.— The Dine-pronced whe«I-bo(c, Priobotus I 
(orma ; also. Its heiatfODal eKK-masa. egtcB enlarsed 
OKK KlvlnK out tha larva. 

"devil's horse," illustrated in figure 48, Olover states that it is very 
apt to Bting if not handled with great care^ and that the poison fluid 
ejected when the wound is inflicted is estremely painful. Having been 
atung by one of them, "the pain lasted, for several hours, and was 
only alleviated by applications of ammonia. Several days afterwards, 
the flesh immediately surrounding the puncture was so poisoned 
that it sloughed off, leaving a small hole in the thumb injured" 
MS. Notes Joum.~Hemiptera, 1876, p. 61-2). 

SJrthenea carirwla (Fabr.), — of a black ground color, with a long 
red spot at the base of each wing-cover, the sides of the abdomen 
also marked with red, and the legs honey-yellow — is also charged 
with the infliction, at times, of painful wounds, but the authority for 
the statement can not be found at the present writing. 



234 FoBTT'FiRST Rbport on the State Museum. 

Dr. LeConie has expressed the opinion that the many relations 
which we have of spider bites frequently proving fatal, have no doubt 
arisen from the sting of these insects or others of the same genera. 
Among the many United States species of Araneidce, he had never 
seen one capable of inflicting the slightest wound. Ignorant personB 
might easily mistake one of the BeduviidcB for a spider. A physician 
had sent to him a fragment of a large ant, supposing it to be a spider 
that came out of his grandchild's head. 

It would appear from the foregoing, that a certain degree of cau- 
tion should always be exercised in the handling of any of the 
BeduvUdcd, as the structural peculiarities which render them so for- 
midable to many of the insect world, and so admirably adapted to 
preying upon them, may readily be directed, under the slightest 
provocation, to the serious annoyance and injury of man. 



MjrtilaBpis pomorum (Bouche). 
The Apple-tree Bark-louse, 

(Ord. Hemipteba: Subord. Homopteba: Fam. Coooida) 

Aspidiotus conchiformis Gmel. [not of Gmel.] Cdbtis : in Gard. Chron., 

1843, p. 735-6. 
Aspidiotus pomorum Bought : in Ent. Zeit. Stett., xii, 1861, No. 1. 
Aspidiotus pojnorum, Habbis: Ins. N. Engl., 1852, p. 220; Ins. Inj. Veg., 

1862, p. 252-3. 
Coccus pyruS'KYialuH Kellioott : in Trans. Cleveland Acad. Sci. for 1854, 
Aspidiotus conchiformis QcTCL^l. [not of Gmel.] Fitch: in Trans. N.Y. St. 

Agrioul. Soc, xiil, 1854, pp. 735-742; 1st and 2d Repts. Ins. N. Y., 

1856, pp. 31-38 ; 3d-5th Repts. do., 1859, p. 13. 
Aspidiotus juglandis Fitch : 1st and 2d Repts. Ins. N. Y., 1856, p. 36 ; Trans. 

cit,, p. 739. 
Aspidiotus conchiformis. Glovkb : in Rept. Comm. Pat. for 1860 p. 319 ; in 

Rept. Gomm. Agricul. for 1867, p. 73 ; id. for 1870, p. 88-9, fig. 57 ; 

id. for 1876, p. 43, fig. 49. 
Aspidiotus conchiformis. Walsh: in Pract. Entomol., ii, 1866, pp. 31, 47 ; 

Ist Ann. Rept. Ins. 111., 1868, pp. 34-63 (nat. hist., habits, etc.). 
Aspidiotus conchiformis. Riley: in Pract. Entomol., ii, 1867, p. 81; Ist 

Rept. Ins. Mo., 1869, pp. 7-18, figs. 2, 3; in Amer. Entomol., ii, 1870, 

p. 213, fig. 132. 
Aspidiotus conchiformis. Packard: Guide Stud. Ins., 1869, p. 529. 
LepidosapJies conchiformis Shimeb: in Trans. Amer. Ent. Soc, i, 1868, 

pp. 361-374 (habits, etc.). 
My tilaspis pomorum Signoret: in Ann. Soc. Ent. Fr., 1870, p. 98. 
Mytildspis pomorum. Le Babon : 1st Rept. Ins. 111., 1871, pp. 24r-26, figs. 
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Mytilmpis pomujorticis Riley: 5th Kept. Ins. Mo., 1873, pp. 73-96, figs. 
31-34 (extended general account); in Amer. EntomoL, iii, 1880, p. 
107 (from Alabama); in Bull. 6, U. S. Ent. Comm., 1881, pp. 85,86 
(description); in Scientif. Amer., xlvi, 1882, p. 335, figs.; In Rept. 
Comm. Agricul. for 1884, p. 353 (distrib. by birds). 

Aspidiotus conchiformis. Lintner : in Count Gent., xlii, 1877, p. 69. 

Mytilaspls pomoirum, Comstock: in Kept. Comm. Agricul. for 1880, pp. 
325, 326, pi. 19, fig. 2; (desor. and food-plants); 2d Rept. Dept. 
Entomol.— Cornell Univ. Exper. Stat, 1883, pp. 11&-121. pi. 2, figs. 
5, 5a. 

Mutila»pis pornorum. Cook, M. : in Rept. Comm. Agricul. for 1881, p. 208 
(resistance to insecticides). 

MytUaspis j>omorum. Saundebs : Ins. Inj. Fruits, 1883, pp. 40-44, figs. 2&-34 
(nat hist, remedies, etc.). 

MytUaspis pomorum. Lintner: in Count Gent, xlviii, 1883, p. SOl^on wil- 
lows) ; id. li, 1886, p. 469 ; id. Iii, 1887, p. 321. 

MyiUaspispoinorum. Hubbard : Orange Insects, 1885, p. 15, figs. 1, 2 (show- 
ing growth of scale). 

MytiUispis pomoruvu Packard : Entomol. for Begin., 1888, p. 79 (mention). 

A Common and Pernicious Apple Tree Pest. 

The scales of this insect upon apple tree bark were sent from 
Genesee county, N. Y., with the statement of its recent introduction 
in that vicinity, and the request for information of its nature — how it 
spreads from tree to tree, whether the infested trees should be 
destroyed, or if it were possible to arrest the attack. 

The scales completely covered the piece of the branch that con- 
tained them. Similar examples had been received from time to time, 
for name and information, from different parts of the State of New 
York and other Skates, showing a quite general distribution of this 
pest of the apple tree — one of the most injurious of the large number 
that infests it So common have they become in our orchards, and 
BO destructive to the trees of which they take possession, killing 
large numbers of them, that they should be known by all of our 

apple growers. 

Its Rapidity of Increase. 

When this scale has been allowed to propagate itself for a few 
successive years without effort made to destroy it, the individuals 
become crowded together upon the trunk, limbs, and twigs of the 
tree as thickly as they can place themselves — forcing one another out 
of position and frequently overlying, and continuing to add to their 
number so long as they are able to reach with their proboscis the 
bark and the sap beneath. 

A correspondent^ writing from Newburgh, N. Y., thus describes the 
progress of an attack: '* Immediately after the fastening of the scale, 
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the bark bisneath becomes diseased, and is ultimately found dead 
through to the wood. The next season these depredations are 
z'epeated, but the new scales are attached between the old ones. On 
the third year, on trees which are made the special point of attack, 
the entire bark of the tree is so spotted by the minute dead spots that 
a general roughness of the bark is noticed, presenting an unhealthy 
and unsightly appearance in the orchard, and nothing is left to be 
done but the remoTal of the trees." 

Description of the Scale. 

The scales of the female, which are by far the most conspicuous and 
abundant, are about one-twelfth of an inch long, narrow, and pointed 
at the apex, rounded at the other extremity and broadest centrally^ 
and ordinarily somewhat curyed. This particular form, so much like 
that of an oyster or mussel shell, was indicated in the specific name of 
conchi/ormis which it for a long time bore, and under which it was 
frequently written of in former years, in connection with its then 
generic reference of AspidiottLS, even so recently as during the Reports 
of Dr. Fitch. Its common name at that time was "the oyster-shell 
bark-louse" — now it is known as "the apple-tree bark-louse." Its 
color is brown, or ash-gray, nearly approaching that of the bark, except 
at the apex, where it bears two of the cast-off coverings of the young 
insect, which are of a dull yellowish or horn color. The scale of the 
male is much smaller, nearly straight, and bears but a single molted 
skin on its apex. 

Of the Insect and its Changes. 

These scales are not the insect or portions thereof, for the scale- 
insect may, in its earlier stages, be found beneath them, but are a 
thin pellicle which has been excreted by the insect for its covering and 
protection, and thr-own out in successive layers, as may be seen under 
a magnifier, and built up by degrees, very much as is the shell of an 
oyster. 

The several changes that the insect undergoes, from the time of its 
hatching from the eggs beneath the scale, through its brief period of 
free and active life, followed by its attachment to the bark where it 
becomes permanently fixed, its subsequent moltings, the excretion of 
the scale and its steady growth until it attains its full size, and the 
mother has placed beneath it a hundred or more minute white eggs — 
all these form an exceedingly interesting narration, but it has been so 
often given that the reader who would know the details, is referred to 
the reports of Harris, Fitch, Walsh, Le Baron, Biley, and others, and 
the pages of many of our agricultural papers. 
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Although so much has been written of this common insect, yet 
inhere are portions of its history which demand further study, for 
example, the extent to which it is double-brooded. 

Is it Double-brooded in the State of New York P 

Prof. J. H. Comstock, in his Eeport on Scale Insects, contained in 
his Report of the Entomologist of the U. S. Department of Agriculture, for 
the year 1880, in writing of this insect, which he regards as the 
Mytilaspis pomorum of Bouche, states that " there is But a single gen- 
eration each year in the north, where the eggs hatch in the latter part 
of May, or early in June, and two generations in the south." 

All of our entomological writers upon the insect have united, I 
believe, in this opinion, ^vith the exception of Dr. Harris, who has 
giyen this as a summary of its life history: 

The eggs begin to hatch about the twenty-fifth of May, and finish about 
the tenth of June. ****** jj^ about ten days the young 
become stationary, and early in June throw out a quantity of bluish-white 
down, soon after which their transformations are completed, and the 
females become fertile, and deposit their eggs. These, it seems, are 
hatched in the course of the summer, and the young come to their 
growth and provide for a new brood before the ensuing winter. 
{Insects Injurious to Vegetation, 1862, p. 253.) 

Prof. Eiley has had the insect reported to him as double-brooded 
in Wright county, in the southern part of Missouri, and has written 
further upon this subject, as follows: 

In Mississippi I know that there are two generations each year, as I 
have received the second brood hatching about the first of Septem- 
ber. Dr. Harris, years ago, asserted [?, see above, " it seems "] that 
there were, at least [?] two broods of this apple-tree bark-louse each 
year, and, though he was evidently in error, so far as his own par- 
ticular State (Massachusetts) was concerned, and has been severely 
berated for this statement by subsequent writers, yet it finally appears 
that his language is not so very wide of the mark. {Fifth Report on 
the Insects of Missouri, 1873, pp. 79-80.) 

Not having made special study of this insect at any time, it would 
not be proper to say that, as a rule, it has two generations a year in 
the State of New York, and that Dr. Harris was probably correct 
in his statement regarding it in Massachusetts; but it certaiuly is 
double-brooded in New York as far north as Albany in some seasons. 
The following is the evidence upon which this assertion is based: 

In a communication made by me to the Country Gentleman of Feb- 
ruary 1, 1877, 1 stated: " Some terminal twigs of a pear tree growing 
in a garden in Albany, were recently brought to my notice, upon 
which the scales of A, conchiformis extended to the extreme tip of the 
new growth of the year. Accompanying these were some pears taken 
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from ihe same tree, haYing on them a number of the scales which had 
unquestionably been attached to them after the fruit had very nearly, 
if not entirely, attained its full size." 

Upon subsequently visiting the tree, in the garden of Dr. Wool- 
worth, at that time the Secretary of the Board of Eegents of the 
University of the State of New York, it was found (as also others) 
badly infested with the scale, and the fruit upon it also infested to 
the extent of readily inviting attention to its condition. No minute 
was made of the date of this observation, but it was certainly not 
earlier than the month of September, and may have been in October. 

A stem taken from one of the pears, bearing a dozen or more of 
the scales, was placed in glycerine at the time, and is now in the State 
collection, subject to verification, if desired. 

It must be evident to all who know the habits and development of 
these insects, that scales found on the mature fruit can only be from 
a summer brood, and not from that which occurs at about the time of 
the blossoming of the fruit. 

Is Double-brooded in Canada. 

At the time of writing the above, I had no knowledge of the scale 
of this species having been observed on fruit, but the following notice 
of it has since been published, which shows a double brood for the 
insect even as far north as in Canada. The authority quoted is, of 
course, unquestionable. Mr. J. W. Douglass, of Lewisham, England, 
in a note dated May 12, 1888, upon MytUaapis pomorum, states: 

Mr. James O'Brien has sent to me an apple, just imported from 
Tasmania, on which were a dozen of the scales of this Coccid, and he 
says he has seen some on apples from Australia. * * * i have 
seen the scales of this species on the fruit of apples grown in Britain, 
yet rarely, and also on American and Canadian fruit {The ErUomoUh- 
gists' Monthly Magazine, xxv, 1888, p. 16.) 

Remedies. 

If a tree has become so infested with the bark-louse that it has 
extended entirely over it, even planting itself on the terminal twigs, 
there are but two ways to deal with it: either cut the tree down and ' 
burn it, or spray it thoroughly with some liquid that will penetrate 
the scales and kill the insect or the eggs beneath. This, a proper 
kerosene oil emulsion, rightly applied, should do. It would better reach 
the scales when the tree is not in leaf, either in the spring or in the 
autumn; or if more convenient, it could be attended to in the winter. 
The oil will readily penetrate the scales and accomplish the desired 
purpose. 
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If the tree is Bmall, and the scales not generally distributed over it, 
tliey may be scraped off and gathered upon a sheet spread under- 
neath, so that the eggs may all be destroyed instead of being left on 
"klie ground to hatch and allow the young to ascend the trunk. 

If the scales are confined to the trunk and lower part of the main 
"branches, and a proper spraying apparatus is not accessible, the 
insects may be killed with a soft-soap solution, provided that it be 
used at the proper time. 

The time of all others when the insect is the most vulnerable is during 
the early period of its existence — for about a week after hatching 
from the ^gg and previous to the time that it has attached itself to 
the bark and developed its scale-covering. This is usually late in 
May or the early part of June, and a number of observations have 
shown it to be contemporaneous with the opening of the apple 
blossoms. At this time, careful examination will show thousands of 
the" young lice slowly moving over the bark and appearing to the 
naked eye as little white specks. They are so delicate at this tender 
age that the friction alone of a stiff brush would kill all the insects 
with which it came in contact. 

Prof. Cook, who has had large experience with this pest, has told 
the story of just how he has successfully fought it in the orchards of 
the Michigan State Agricultural College, at Lansing. The account he 
gives of his method is so decidedly practical that it merits a wide 
publicity : • 

The old remedy, soft soap, or a strong solution of the same, will 
surely vanquish this enemy if it is applied in early June and again 
three weeks later. I have proved the efficacy of this treatment over 
and over again. The trees at once put on new vigor, and in a short 
time only dead lice are to be found. To apply this specific, I know of 
no better way than to use a cloth and scrub by hand. To be sure, we 
can, if dainty, use a brush like a shoe-brush, but I like to go at it 
with a good cloth, when, with sleeves rolled up, I make pretty sure 
that no louse escapes. 

For the past few years I have added to the soap, crude carbolic 
acid, which I think improves it, especially if but one application is to 
be made. I heat to the boiling point one quart of soft soap to two 
gallons of water, and while still hot, thoroughly stir in one pint of 
crude carbolic acid. {Bulletin No. 14 of the Agricultural College of 
Michigan, 

In Saunders' Insects Injurious to FruUs, it is recommended that after 
every effort has been made to destroy the insect while in the scale, in 
order to complete the work, the hatching should be watched, and 
while the larvae are active, the twigs should be brushed with a strong 
solution of soft soap and washing soda, or syringed with a solution of 
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waahing soda, made by dissolTing half a pound or mora in a pailful 
of water. 

Pointing the twigs and branches with linseed oil- has also been 
recommended and claimed to be harmless to the tree, and effecttud 
for the destruction of the eggs beneath the scales ; but we would not 
commend a resort to this heroic method until experiment shall show 
the season and the condition of the tree when it maj be employed 
without fear of a harmful result. 



Ptyelus lineatllB pljinneBus). 

The Lined SpUUe-hopper. 

(Ord. Hemiptera: Sabord. Homopter*: Fam. Gkbcopidm.) 
Cicada lineata Libn. : Faun. Suec, 1761, p. 888 ; Syst. Nat., 17G7, pt. il, p. 709. 

No. 31. 
Cercopis lineata Fabe. : Spec. Ids., 11, 1781, p. 330, 8 ; Mant Ins., il, 1787, 

p. 974, 13. 
Ftyebis lineatus Uhleb: in Casaino's Stand. Nat. Hist., U, 1881, p. 243. 
Plyehis lineatus. Packard : Eotomol. for Beginn., 1888, p. 83, flg. 69. 

The Insect abounds on Orau. 
The pupse of this insect were sent, June twenty-first, from Mr. 
Brooks Strait, of West Stockholm, St. Lawrence Co., New York, with 
the statement that they were found on the grass of meadows and 
pastures, and that " this part of the county was filled with them." 
They were causing considerable anxiety, and many farmers desired to 
know the amount of harm that they would inflict, and what remedies, if 
any were needed, might be employed against them. 
Answer was made that it was a Hemipterous insect (order embrac- 
ing the bugs), of the family of Cer- 
copidce, and that it belonged to the 
" group of " spittle-insects," in which 
I the larTBB and pupic living on the sap 
of their food-plants, envelop and en- 
's tirely conceal themselves within a 
mass of frothy material, sometimes 
called toad's spittle or frog spittle. 
The liquid is given out by the insect 
in quantity so large that portions of 
Fio.19.— 8pittie-iD86ot.PrtKi:U9iJNKi-it break away from the mass from 
tub: enlarged; o. larva enlarged ; ii. Its , . ... , , . ., 

natural size oo Krana with rrotli-ma«8 or t*""® to time, and drop to the ground. 
"Bpntie." The group is a large one, embracing 

many species of the genera of Aphrophora, L^syronia, Clanioplera, Ptyelve, 
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et cet. Common species in the State of New York, are Aphrophora 
j)araUela Say, A, Saratogensis Fitch, and A. quadrangularis Say. 

Ftyehis lineaiiui is a common species in low and damp meadows on 
grasses and some other plants over a large portion of the United 
States. It has never been known to occur in such numbers, where 
it is commonly met with, as to cause serious harm to the grasses. 
The insect matures during the latter part of June, when it becomes 
winged and feeds for a short time on the sap of the grasses, but its 
life in this Utage is too brief to enable it to be the occasion of greater 
injury (if so great) than in its earlier stages. It may be recognized, among 
its allied species, by the narrow brown double streak on the head and 
prothorax, also by a slender line of the same color near the costal 
margin of the wing-covers, the margin itself being white (Uhler). 

Figure 49, from Dr. Packard's recent publication, entitled " Ento- 
mology for Beginners," illustrates the insect in its larval and perfect 
stages, — their natural size being shown in the lines beside them. 

Fabricius has given the habitat of P. lineatus, as Germany. It has 
quite an extended distribution throughout Europe, as well as in this 
country. 

Ephemera natata (Walker). 

(Ord. Neuropteba : Fam. EpHEMERiDis.) 

Palingenia natata Walker: Cat. Neurop. Br. Mus., Part ill, 1853, p. 551, 13. 
Bpfiemera natata Hagen: Synop. Neurop. N. A., 1861, p. 39, 4. 

Examples of this May-fly were received on June sixth, from 
Middleburgh, N. Y., where they had occurred in such immense swarms as 
to excite general interest, and considerable anxiety lest some injurious 
effects might follow their appearance. Answer was returned of their 
entire harmlessness, of their probable source in the Schoharie river at 
that place, of their brief existence in the winged stage, etc. 

The species is a common one, and of broad distribution throughout 
the northern United States, Dominion of Canada, and Hudson Bay 
region. 

Its general color is blackish. The antennae are black; the abdomen 
is striped with two blackish lines ; the caudal appendages (setse) are 
three in number, of almost equal length, a little shorter than the 
body, reddish, banded with black ; the wings are ash-gray, with 
black veins and four blackish spots on the front pair, of which the 
anterior and larger one curves upward to the front margin. The 
body is 0.6 of an inch long; spread of wings 1.5 inch. The setae are 
0.6 in. long. 

31 



242 FORTY'FIBST RSPORT ON THB StATS MuSEJJM. 



AbundaxLce of the May-j 

The name of '' Ma j-flj " has been given to many species of these frail 
and delicate creatures, in consideration of the month in which a nxun- 
ber of them make their appearance in early spring. The Ephemeridce — 
the name of the family to which they belong — occur in abundance 
every season in the vicinity of lakes and rivers, but as their flights sel- 
dom extend to a great distance, and the time of their appearance may 
be limited to two or three days, they often escape observation. It is 
only when they appear in unusual abundance that they attract wide- 
spread attention. In the latter part of June, 1880, a species 'waa 
observed by me, during a few days, at a summer encampment at Lake 
Bluff, on Sodus bay. Lake Ontario, in such numbers as almost to cover 
the tents and the surrounding foliage. Upon others of our lakes 
their dead bodies have been cast up by the waters in windrows on 

the shore. 

Bemarkable Occurrences of Ephemeridee. 

Several instances are recorded of their appearance in almost 
incredible numbers along the rivers in France. One account compares 
their flight to a snow-storm of the largest flakes, and states that thej 
accumulated on the ground about the feet of the observer to a depth 
of four inches; eyes, nostrils and mouth were filled by them. At 
another time they were so abundant at a locality in Carniola, in June, 
that twenty cart-loads were drawn away for manure. 

The summer of 1884, proved to be very favorable for their multipli- 
cation in unusual numbers in New York and neighboring states. 
Their remarkable abundance at different localities in the vicinity of 
the great lakes, was repeatedly made the occasion of newspaper 
comment. The following notice from the Ameiican Agriculturist, 
for October, 1884 (page 429), is deserving of record, although not sur- 
passing in its statements a number of other accounts of similar phe- 
nomena at other places. 

Sand Flies Extraordinary, — We were not a little surprised, on 
alighting from the carriage at nine o'clock on a last July evening, at 
the Leland Hotel, Chicago, located close by the lake-shore, to find the 
air filled with snow-flakes — so it appeared. It was certainly a phe- 
nomenon — a snow storm in midsummer ! The air was filled with 
these apparent flakes. The porters were sweeping from the sidewalks 
around the hotel the two or three inches of gathered " snow." The 
Brush lights were flickering as if about to go wholly out, submerged 
by the flakes which were rapidly filling the glass globes surrounding 
them. One light had already been quite " suffocated," and the globe 
filled to the top. Rifts of " snow " swept into the passage-ways lead- 
ing to the rotunda, and the verandas along the lake-side of the hotel, 
were fairly flecked from one end to the other with the whitening 
shower. It was indeed a most astonishing sight with the thermometer 
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at eighty. But a moment, howeyer, sufficed to dispel the illusion. 
These were not snow flakes which whitened and covered roof and 
payement, and suffocated powerful Brush lights, but sand-flies — 
countless myriads of insects, appearing somewhat like young dragon- 
flies, coming up like the locusts of Egypt, from the sands of the lake- 
shore, to harmlessly fly and flutter for a day and die. The next 
morning, bushels of them (so the head porter informed us) had been 
swept up during the night and carried away. They lay dead about 
the rotunda, through the hallways, in the dining-hall and in guests' 
chambers whose windows had remained open. 

The following, recounts a similar phenomenon, at St. Paul, Minn., 

on July of 1885 : 

Chicago, July 15. — ^A special from St Paul, Minn., says Si Paul 
was treated to a phenomenon in the form of clouds of bugs 
on Wednesday night About ten o'clock a breeze sprang up 
from the south, and with it came countless millions of bugs which 
swarmed around every light, often becoming so thick around the 
street lamps as to almost obscure the light Around the electric-light 
masts they seemed to congregate in greater numbers than elsewhere, 
and in the vicinity of Bridge square, Seven corners, and at the park at 
the head of Third street, the streets were literally covered with the 
pests. Along the Wabash street side of the Second National bank the 
sidewalk was covered to a depth of over a foot Around the market 
house at whatever point an electric light was located, the sidewalk 
was covered with tnem. The Merchants' hotel received a liberal share 
of the bugs, the steps leading to the veranda being completely hidden 
from sight, and it is estimated that more than a wagon-load of bugs 
could have been taken from in front of the building. In Rice park 
was witnessed a curious sight: the trees near electric-lights were 
covered with bugs, giving the trees the appearance of being moving 
masses of life, while the electric-light wires were strung with the 
insects. It is probable that after striking the wire they were unable 
to get away on account of the current At two o'clock yestei'day 
morning the streets m the vicinity of Bridge square, which had been 
cleaned, were again covered with them, and they still continued to 
come. The bugs are variously called " the green bay bug," " Sunday 
bug," and " day bug." 

A remarkable flight of a minute species of ephemera, has been 
related to me by Mr. Erastus Coming, Jr., of Albany, as having been 
witnessed by him at Murray Bay, Province of Quebec, on the St Law- 
rence river, N. Lat, 47** 40', in August of 1888. They came in such 
numbers that they literally covered every exposed person and object 
This was the more extraordinary in consideration of their minute size, 
which is less than that of some of the Aphides, being only 0.33 inch 
in expanse of wings. The smallest known ephemerid, Odoe jpygmosa 
Hagen, also from the St Lawrence river in Canada, has 0.24 inch 
spread of wings. 

From examples brought to me, the species has been identified by 
Dr. Hagen, as Camia nigra, named by him in the Proceedings of the 
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Entomological Society of Philadelphia, ii, 1863, p. 179, but its description 

is not yet published. The type specimens came from the upper 

Wisconsin river. 

Early Life of the Ephemera. 

Like the " dragon-flies " to which they are related, the ephemera 
are aquatic in their early stages, swimming about quite actively in the 
water, in pursuit of food. Some of the species, according to Westwood, 
are of a more quiet nature, and live in burrows in the mud of the 
banks, divided internally in two canals, each having a separate open- 
ing externally at the extremity, so that the insect can crawl in at one 
hole and out of the other, without being obliged to make the awkward 
turn it would have to do in a straight hole. 

Their aquatic life may be quite long, even extending to two or three 
years, during which time, in one genus, they are said to undergo 
as many as twenty molts. 

The Short Life of the Winged Insect. 

Their winged life is not limited to a single day, as might be inferred 

from a popular name sometimes given them, 
of "day-flies," yet it is much more brief than 
that of most insects. It is believed that 
some of the species do not live longer than a 
day, while others have been kept alive for 
weeks. Mr. B. D. Walsh has retained liv- 
ing examples of ffexagenia bilineaia (Say) in 
his breeding cake for nearly a week* 
(shown in Figure 50, from an example taken 
by me in Schenectady, N. Y., in the month 
Pio. 50.— HaxAOBNiA BtLiNKATA of Juuc.) Dc Gccr has kept Ephemera ves- 
<8*y)' pertina alive for eight days, and Stephens 

mentions having kept specimens of Gloeon dipterum alive fOr more 

than three weeks ( Westvx)od*8 Introductiony ii, p. 27). 

Their Economic Value, Distribution, etc. 

The EphemersB have long been noted for furnishing excellent and 
abundant food for fishes. Swallows and other birds also feed eagerly 
upon them. They have a broad distribution over the world, from the 
tropics up to high northern latitudes. Hundreds of species have been 
described, while a very large number, from the difficulty attending 
their study, are still awaiting description. Dr. Hagen's Synopsis of 
North American Neuroptera, published in 1861, contains forty-five North 
American species. 

* PraaUcaX ErUomolooist^ ii, 1867, p, 96. 
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Haibsnakes as Pa&asitic on Insbotb. 

The Gordiacaea are so frequently encountered in the form of internal 
parasites of insects, that a brief notice of their character may be 
acceptable to the entomologist, as well as to the general naturalist. 

The Buperstition Begarding Hairsnakes. 

A prevalent superstition respecting the strange looking creatures 
known as '' hairsnakes,'' and when of smaller size, ''hairworms/' is 
that they are produced from horse-hairs which had found their way 
into ponds, pools, barrels of rain-water, etc. It should not be neces- 
aary to state that such a transformation is an utter impossibility, and 
that no dead organic matter ccm ever be thus changed into a living 
creature. It is a law of nature that every animal being, from the 
lowest to the highest, has its commencement in an egg. 



What Hairworms Are. 

The hairworms, of which there are a number of species known, 
belong to the Entozoa (of the class of worms — Vermea)^ which 
embraces a large number of small, worm-like animals (the tapeworm 
might with propriety be termed a large one) that pass a portion of 
their existence within the bodies of other animals as parasites. There 
are two genera of the hairworms, viz. : Ghrdius and Mermis, which 



a -. 



b -^O'/MEK c ^'f^: 






Fia. 51.— a, h. Anterior ends of female and male (jObdius tabiub ; c, d, fore and bind 
ends of Gokdius liiNEABis ; e, /, same of Gobdius bobustus ; g, hind end of Gobdius 
YABiUB ; K the same, with its three lobes more divergent, and ezhlbltinfi: the extra- 
slon of its oord of e^gs; i and k, the same (two-Iobed) of the male; 2, the posterior 
end of the male of Gobdius lonoolobatus ; m. the same of the male G. linbabis; 
n, portion of the f rln«re of the latter, highly magnified ; o, egg of G. yabius oontain- 
ing a fully developed embryo. (After Leidy. ) 

differ somewhat in structure, and ordinarily in color, the former being 
brown or black, and the latter white or pale yellow. They vary 
greatly in length as they occur to us, partly from their age, but also 
from their difference in species, some measuring but four inches, and 
the longest recorded, twenty-six inches. Their general hair-like 
appearance, is well-known. Their structure is apparently the same 
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throughout, with no particular features by which the head can be 
distinguished from the tail by the ordinary observei: — indeed by 
some writers the two have been confounded, even when studied 
microscopically. Figure 51, from a paper by Dr. Leidy, in tbe 
American Entomologist for May, 1870, presents enlargements under 
a high power of the extremities of different species of Gordius, and 
shows marked differences and well-defined specific characters therein. 
The Gordiacsea are not rare, but are from time to .time met with in 
turning over damp soil, perhaps in a little knot of several individuals 
twisted together (whence we may have the "Gordian knot"), in barrels 
of water, in ditches, wagon-ruts, ponds, pools, drinking troughs, wells, 
etc. They are sometimes discharged from water-pipes, as in the 
instance of a Gordius of about six inches in length, which was brought 
to me by a lady who had detected it in a glass of water drawn from 
a faucet, by the slight tingling sensation which it produced upon her 
lips as she was about to drink in the dark. 

A Common Parasite of Insects. 

As a parasite, Oordiua occurs in the bodies of insects of nearly all 
the orders, as Hymenoptera, Lepidoptera, Coleoptera, Diptera and 
Orthoptera. Of the latter order, it is often found in katydids, crickets, 
cockroaches and grasshoppers — sometimes as many as five in a single 
grasshopper. They are met with in their parasitic stage by dissect- . 
tion of the insect, its accidental crushing, or in a voluntary escape 
when the time has come for their free existence : they have frequently 
been seen emerging from the heads of grasshoppers. 

Some of the Characteristics of Gordius. 

The Gordius is a peculiarly constructed creature : microscopic 
examination reveals what may be a mouth, but it seems to possess no 
stomach, intestinal canal, or vent. Its interior is wholly occupied by 
a white matter resembling the pith of a plant. Its nutrition is sug- 
gestive of that of the rootlets of plants ; yet it is known to have 
generative organs, a nervous system, etc. It is wonderfully prolific. 
It eggs have been seen to be extruded in a delicate thread or cord (as 
at ^ in the figure) of an entire length of nearly eight feet, containing 
as estimated from a small section, nearly seven millions of eggs. 

Its Life-History. 

A brief summary of the life-history of the Gordius is as follows: 
Its appearance while still in the egg, is shown at o, in Figure 51. 
After emerging from the Qgg, it presents the successive appearances 
given at p, q, r, in Figure 52. In its earliest, or embryo stage, it lives 
in water. Floating about until it comes in contact with some aquatic 
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larva^ as of a species of fly or other insect, it usually enters the 
liody through the joints of the legs, and becomes encysted, or inclosed 
in a small ' sac or bladder, as are the 
Trichinee. When these larvsa are eaten 
l)y fish the cyst is broken and the 

Oordius passes to its second stage. 

After having remained free in the body 

for a while, it again becomes encysted 

in the mucous layer of the intestines. 

In its third stage it is again free, when ^^ ^^.-ThTioxnm GoBDros 

it penetrates into the intestines of the tabius, after emerslne from the 

fish, whence it passes with the faeces into pfX^'g^^ o1 thfowf Satus! 
the water, where it enters upon its final ( After Leidy.) 
growth, undergoing other changes. Such is its history when enter- 
ing into aquatic larvse, as elaborated a few years ago by M. A. Villot, 
a French scientist. Its subsequent changes, when parasitic upon 
terrestrial insects have not been as fully observed, and just how, at 
maturity, it succeeds in entering their bodies, is still a mystery. 

ICermis Parasitic on the Apple-worm. 
The other genus of hairworms, MermiB, has occasionally been found 
^"within apples, where it occurs as a parasite of the apple-worm, the 
larva of the codling moth, Garpocapsa pomonelUL A notice of Mermis 
acuminaia occurring in some apples in Orange county, N. T., in 1875, 
coiled up in the fleshy part of the fruit, about midway between the 
skin and the core, was given by me in the Thirtieth Annual Beport on 
the K Y. State Museum of Natural History for the year 1879 (pp. 117-126); 
also in my Entomohgijcal Contributions (No. iv, pp. 5-14). It is therein 
mentioned that a species of M^ermis infests the Carpocapsa pomonella 
larva, in Europe. According to Dr. Speyer, the Oordiaccea not unfre- 
quently occur in larvae which feed on tall trees, as well as those which 
live on plants and shrubs. Wet seasons seem to be productive of the 
parasitism, and Dr. Speyer recalls a number of years ago, his having 
met with several of such instances. From an example of Hadena 
aduslOj he had a Mermis emerge of the length of eight and a half 
inches, and another from Hesperia lineola after it had been pinned. 
Prof, von Siebold suggests that a heavy dew may so moisten the 
trunks of trees as to enable the Mermis to ascend them. 

Those who would know more of these interesting creatures, may 
find an excellent extended article upon them in the First Beport 
of the U. S. Entomological Commission, 1878, pp. 326-333, from which 
the illustrations herewith presented have been taken. 
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Cermatia forceps (Edfin.). 

(Class Mtbiapoda : Ord. Chilopoda : Fam. SouriGBRiDf.) 

Calista forceps Rafinesque : in Annals of Nature, 1st No,, 18SM), p. 7. 
Cermatia coleoptrata Villiees. Say : in Joum. Acad. Nat. Sci. PhiL, ii, 1821* 

p. 109 ; Compl. Writ., LeOonte Edit, ii, 1883,p. 29. 
Cermatia Floridana Newport : in Linn. Trans., xix, 1845, p. 363. 
SciUigera Floridana Geevais : Aptera, iv, p. 225. 
Cermatia forceps. Wood: in Joum. Acad. Nat. Sci. Phil., 2d ser., v, 1862, 

p. 9 ; in Trans. Amer. Philosoph. Soc, new ser., xiii, 1869, p. 145, 

pi. 3, figs. 1, la. 
Cermatia forceps, Packabd : Guide Stud. Ins., 1869, p. 673; in Amer. Nat., 

xiii, 1879, p. 527 ; in id., xiv, 1880, pp. 602, 603 (eyes and brain). 
Cermatia forceps. Henshaw : in Amer. Nat., xiii, 1879, p. 711. 
Cermatia forceps. Murray : Econom. EntomoL— Aptera, p. 29. 
Cermatia forceps. Lintner : in Count. Gent., xlv, 1880, p. 311 ; in Brooklyn 

Citizen, Sept. 5, 1887, p. 3, c. 5, 6. 
Cermatia forceps. Underwood : in Entomolog. Amer., i, 1885, p. 149. 
Scutiger a forceps. Bollbian : in Entomolog. Amer., iv, 1888, p. 8. 

Examples of this denizen of many Albany dwellings, have so fre- 
quently been brought to this office for name, etc., that it is believed 
that an account of it will prove of general interest, since its annoying 
intrusion is by no means limited to Albany, but is co-extensive with an 
already extended distribution over the Northern United States. 

Does not Belong to the Glass of Insects. 

Its consideration does not properly come within the province of an 

entomological department, as it is not a member of the class of 

insects — characterized by having only six legs in the perfect stage, 

and from eight to twenty-two in the larval state, but of that of the 

Myriapoda, members of which are popularly known as "thousand 

legged worms," centipedes, etc. Among these it holds high rank — 

almost the highest, and it consequently approaches near to the insects 

in several respects, as in the character of its head, its long antennae, 

the small number of its abdominal joints, and other structural 

features. 

Is One of the Centipedes. 

It may claim more than an ordinary share of interest, from its being 
a veritable Centiped, and from the determination that it displays of 
domesticating itself in our northern homes, which have hitherto been 
free from the intrusion of this class of unwelcome guests — so com- 
mon and so seriously annoying in warmer climates. The anxiety that 
it has already aroused is shown by the frequent requests that are 
being made for some information of its nature and of its habits — 
whether harmful, dangerous, or otherwise. 
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X>eacription. 

It is about one inch in length of body: some eonthern iudiTiduals 
hare meaaured one inch and a fourth. Its 
breadth at the widest part is about one- 
Bixth of an inch. Ita general color is a 
light oliTe-brown. The head ia large, 
broader than the contiguous ringfs of the 
body, of an oval flattened outline, and is 
marked with two converging black lines on 
ite front The antennie ajre quite long, 
many-jointed, attenuated, being thread-like 
at the end. The eyes are black, large, 
prominent, and compound; beneath them is 
a pair of splned palpi; and hack of these, 
on the hinder part of the head, a pair of 
leg-like pointed jaws, ending in a black 
tip. The head and its appendages are shown 
in enlargement in Figure 53, in which an 
excellent representation <^ the creature is 
given. 

The body has its sides nearly parallel, 
being hut a little broader at its middla It 
is traversed centrally upon the hack by a 
sharply defined black line which com- 
mences on the head between the eyes and 

, ., -i.ii,iji ■i--in iPlO. S3.— CBBMITIA rOBOKPB. 

tenninaiesatthelastabdominaljomt. Upon (After Wood.) 

each side of this is a similar well-defined black line, commencing at the 
eyes and continuing over the entire body. The upper side of the 
body shows eight plates or shields, which are suboval in general out- 
line, sharply excavated posteriorly, and thin and reflexed at the sides: 
under a magnifier these show granulations or spines. Underneath, 
the body shows fifteen rings, two of which are covered by each of the 
dorsal abielda except the last. 

There are fifteen pairs of long legs, armed with several toothed 
ribs, and with spines at the end of the joints. The two principal 
joints (tibia and tarsus) have each two incomplete black bands. The 
ends of the legs (metatarsal joints) are many-jointed, long, round and 
terminated in a short, black, acute hook. The front legs are about 
two-thirds the length of the body. The following ones increase in 
length to the terminal pair — the latter, longer than the body (in the 
male one-fourth longer, in the female twice as long). 
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Its BiBtribution. 

It is a southern form, which seems for some time past to have been 
steadily extending its way northward. Say, who cites the species in 
his American Entomology, in 1871, under the name of Cermaiia coleop- 
trata, gives it as an inhabitant of the Southern States, which he had 
observed in Georgia and Florida. The examples described by New- 
port as Cemiatia Floridana, were from East Florida, where it was quite 
common, running about in houses at night. The examples deposited 
in the Smithsonian Institution at Washington are, according to Dr. 
Wood, author of the Myriopoda of North America, from Tamaulipas in 
Mexico, St Louis, and Washington. 

It first came under my observation in Albany, in the year 1870, in a 
specimen brought to the N. Y. State Museum of Natural History, 
which had been taken in this city. It had been observed within the 
State at an earlier date, for Dr. H. A. Hagen informs me that a living 
specimen was seen by him in his bed-room at the Prescott House, in 
New York„ in October, 1867 — the first articulate to greet him upon 
his arrival in America. 

In 1878, Dr. A. S. Packard found an individual hidden in some 
wrapping paper in his house at Providence, R L, which he thought 
may have been brought in a bundle from New Jersey, as it had noi^ 
so far as he knew, been known previously to exist north of Phila< 
delphia. Its capture was made the occasion of its notice as ''A Poi- 
sonous Centipede," in the Am.erican Naturalist for August, 1879. The 
publication of this notice brought forth a note from Mr. Samuel Hen- 
shaw, of the Boston Society of Natural History, to the effect that the 
society's collections contained six examples taken in Massachusetts, 
and that three others were known to have been captured in other 
parts of the State. It had also been taken at Milford, in New 
Hampshire. 

In a recently published paper entitled. The North American Myrior 
poda, by Prof. L. M. Underwood,* of the Syracuse University, it 
is given as having been observed by the writer at Bloomington, HI., 
Philadelphia, Pa., Brooklyn, N. Y. (somewhat common in cellars), and 
at Utica, N. Y. (in a single example, running about the floors of the 
N. Y. Central Rail Eoad Station); and as somewhat generally 
distributed east of the Mississippi river. 

In a Preliminary List of the Myriapoda of Arkansas, by Charles H. 
Bollman,f it is recorded as occasional in that State; " one adult was 
seen at Arkadelphia, and several young at Little Rock." 

* Entomolootcn Americana, i, 1885, pp. 141-161. t Id., ly, 1888, pp. 1-8. 
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Its Abtmdance in Albany, K. Y. 

In a communication made by me to the Country OenUeman, in 1880^ 
it was stated that ^* probably as many as fifty examples have come 
under my observation during the ten years that had elapsed since the 
first notice of it here." During the subsequent seven years, it has 
continued to increase steadily in number. It has been frequently 
brought to me from residents of various parts of the city, as some- 
thing observed for the first time in a single example; and numerous 
inquiries have been made of its habits, whether or not it was a new 
depredator on carpets or clothing, to be added to the clothes-moth 
and carpet-beetle, or if it was in any way injurious, as it was occurring 
in such numbers as to entitie it to be ranked as a household pest In 
one instance, in the pulling down of an old wooden building in Hud- 
son avenue, a multitude of them were discovered in removing the 
wainscotting of the basement floor. 

Its Habitat. 

It has usually been reported from basements, and it is, perhaps, 
more frequently seen in the vicinity of the hot-water pipes — the 
favorite haunt of another pest of many city homes, viz., the Croton 
bugy Ectoibia Oermanica. It is not limited, however, to this portion of 
dwellings^ for its long, flexible, and agile legs, in its travels for food, 
serve for its distribution through all the apartments. It has been seen 
scurrying over the parlor carpets, and while this notice is being 
written, it has been brought to me from the third floor of a dwelling, 
where it was found quietly resting upon a damp piece of linen cloth 
hung up for drying. 

A young individual, the extended length of which was less than 
three-fourths of an inch (body 0.18 in., antennsB 0.33 in., hind lepfs 
0.21 in.), was taken February second from the water of an aquarium 
in my office, on the fourth floor of the Capitol. 

What are its Habits. 

It will be a relief (in one direction, at least) to know, in considera- 
tion of its multiplication as a household pest, that the ^new-comer will 
not eat carpets, or clothing, or manufactured fabrics of any kind; 
nor does it emulate the roach and the Croton-bug in their attack and 
defilement of various articles of domestic food. Its structure has 
made it carnivorous, and it is believed to subsist, after the manner of 
its allies, upon other living creatures which its rapid movements 
enable it easily to catch. For this purpose, it has been provided with 
peculiar jaws for grasping and holding, which are probably chan- 
nelled for the injection of a poisonous fluid into the body of its 
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captives. These have been characterized as ''something half-leg, 

half -jaw, after the fashion of the falces of spiders, with a sharp point 

and a hollow duct up their core, which is connected with a poison 

gland, as in the spider." 

The Cermatians, to which this species belongs, and of which there 

is but one other species known in the United States, viz., Cermatia 

Linceci, from Texas (these two have the honor of constituting the 

family of SctUigeridcB), are said to be very rapacious and camiTorous 

in their nature, springing upon their prey after the manner of some 

of the spiders. Dr. Wood has written of the order to which the 

above family pertains {GhUopoda), which embraces also the poisonous 

centipedes of the Southern States, known in science as ScolopendridcB, 

as follows: " The whole organization of the Chilopods fits them for their 

predatory and carnivorous habits. The distinctness of the segments, 

which are not closely approximate, and the flexibility of the segments 

themselves, enable them to move their body in every conceivable 

direction. Their highly organized nervous and muscular system, and 

the length and power of their legs, betoken habits of great activity; 

whilst the formidable nature of their mandibles, and the sharp spines^ 

both lateral and terminal, with which their feet are armed, fit them 

for predatory warfare." 

Its Food. 

We have yet to learn what are the living creatures that the Cerma- 
tia finds within our homes for its prey, and which it could not as well 
or better obtain elsewhere. Possibly with this knowledge acquired, 
we might receive it as a welcome guest whenever it appears, in the 
confidence that it would not obtrude except for the purpose of 
relieving us from greater pests. Some writer has credited it with 
feeding on roaches and croton-bugs, but this may be a mere supposi- 
tion. In experiments made by me to test it with the latter, by con- 
fining the two together, the bugs have not been eaten, and the 
Cermatia has been the first to die. Perhaps it preys upon these 
insects only in their younger stages ; or its disposition may be 
changed under confinement, to which it shows itself to be remarkably 
sensitive, for upon all the occasions when it has been brought to me 
aHve, even when placed under a glass cover of a half-bushel capacity, 
it has invariable died within two days. Can it be that it succumbs so 
quickly to want of its proper food, or to need of moisture? The 
ordinary Myriapods, of the family of Julidce, or "hundred-legged 
worms," such as are found in decaying vegetation, fruit, etc, have 
survived for weeks in my office, although crowded in small glass 
phials, almost excluded from air and entirely without food. 
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The bed-bug is known to have inveterate foes in two or three other 
members of its own order, the Hemiptera. Beduvius personatus (Linn.) 
and Pirates biguUatus (Say), two insects resembling the well-known 
squash-bug, as shown in figure 47 of page 232, feed eagerly upon it, — the 
former, while in its pupal state, completely enveloping itself in a mask 
of dust and dirt for its better concealment while lying in wait for its 
prey. Of another member of the bug order, Fentatama bidens, it is 
reported that six or eight of them, shut up in a room swarming with 
bed-bugs, completely exterminated them in the course of a few weeks. 
The Cermatia, if so inclined, would prove an expert hunter of this 
pest: may further observations show it to be so. 

Of other food that our houses might furnish, may be mentioned 
these : The little red ant, flies, the larva of the carpet-beetle (the 
clothes-moth would not be sufficiently abundant), and spiders. It 
will be of interest to note if any of the above-named creatures 
diminish or disappear when the Cermatia domesticates itself. 

Is it PoisonouB P 

It is undoubtedly poisonous, but not to an extent that it need be the 
occasion of any alarm. The mosquito, when it thrusts its beak, com- 
posed of six distinct pieces, into our flesh, and draws thence the blood 
through the channel that they form, is supposed to instil into the 
wound at the same time a venomous liquid, which causes the blood to 
flow more freely, and occasions the subsequent irritation, so different 
from that resulting from the prick of a pin or needle. Spiders — 
house-spiders as well as others — are poisonous, and kill their prey, 
upon the juices of which they afterward feed, by injecting poison in 
them. Their mandibles are constructed after the manner of the 
rattlesnake's fang, the aperture for the discharge of the venom being, 
like that» placed on the outer curve of the mandible, and communicating 
through a duct with a poison sac afc its base. And yet they seldom 
excite fear or terror, nor should they do so, for their fangs are only 
used on other insects that they may procure their food, or in self- 
defense, if molested and unable to escape. No one likes to kiU a 
spider. 

Wood states of the Chilopoda, to which Cermatia belongs : " There 
can be no doubt but that they are provided with poison glands, situ- 
ated at the base of the mandibular teeth, and perhaps also at the bases 
of the terminal claws of the feet." Newport has observed in Scolo- 
vendra the longitudinal opening at the inner margin of the apex of 
the mandible communicating with a poison sac, and the gland of which 
it is the reservoir. Latreille, from observations on Cermatia araneoides 
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of the south of France, satisfied himself of the poisoixqus nature of 
the bite of a Cemiatian. 

The above authorities fully attest the poisonous character of this 
creature, and it has also been confirmed by other writers, who might 
be cited. There is no record, however, of its bite ever having been 
inflicted upon a human being. In one instance brought to mj 
knowledge, harm from it was stirmised. A young lady pupil, occu- 
pying a dormitory of a boarding-school, discovered on her person, on 
awakening, a hard, swollen, inflamed and somewhat painful spot of a 
considerable size. While speculating on its cause, she saw one of 
these Cermatians resting on the sloping ceiHng directiy over her bed. 
Had it inflicted a bite during the night under the provocation of sud- 
den pressure, or was its presence at the time merely accidental? 

liife-Hlstory. 

Of this, nothing appears to be recorded by our writers, and I have 
no access, at present, to whatever may have been written of other 
species of the genus occurring in Europe or elsewhere, of which New- 
port, in his monograph on the Myriapoda, in 1845, has recorded and 
described seventeen species. 

From the observation given in a preceding page of this paper, it 
appears that the young (quite small) are to be found in the month of 
January. Adult forms have been brought to me, as from records at 
hand, in April, June, October, November and December, and they are 
probably to be found during every month of the year. A young 
individual, about one-third grown, has been taken by Mr. Erastus 
Corning, Jr., on September twenty-ninth, «aid contributed to the 
collections. 

This creature is apparently quite cleanly in its habits, as it has, on 
different occasions been observed in the laborious and time-taking 
operation of cleaning its many legs by passing one after another, from 
their extreme base to the tip, through its mandibles. 

Remedy. 

If the Cermatia should be found to occur in large and annoying 
numbers in particular localities, it could readily be disposed of by a 
free application to the premises of fresh pyrethrum powder. 
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? DoLEBus 8p. — The saw-fly larva, noticed in my report to the 
Regents for 1886 (40<A Rept, K K St Museum Nat, Hist., pp. 87-90), 
as cutting off the heads of wheat in New Jersey and Fennsylyania, 
was again reported by Mr. J. K Wittmer, of Hale, York county, Pa., 
as having made its appearance, June 16, 1887, but at that time, in no 
increase in number or injury over that of the preceding year. No 
examples were obtained for further study. 

The same species, evidently, was the occasion of remark and discus- 
sion, at the Annual Meeting of the New Jersey State Board of Agri- 
culture, at Camden, in January of 1888. 

Mr. Denire stated, that the insect, the preceding year, about two or 
three weeks before harvest, had cut off the heads of the wheat, about 
half an inch below the head. In his own field, and in others in his 
neighborhood, about five per cent of the crop had been thus destroyed. 

Mr. Nicholson remarked that a number of complaints of this injury 
had been received from Monmouth county. The worm, in some cases, 
had destroyed about twenty per cent of the crop, by cutting off the 
straw an inch or two from the head, a short time before harvest, and 
it was impossible to gather it with any machinery on the farm, for the 
heads fell and were lost on the ground. (Fifteenth AnnuM Report of 
the New Jersey State Board of Agriculture, 1888, page 164.) 

Danais Akchippus {Fabr,). — The larvae of this butterfly were observed 
at Sageville (Lake Pleasant), Hamilton county, N. Y., July eighteenth, 
on milkweed (Asclepias), in various degrees of development, from its 
first stage (previous to its first molt) to near its full growth. The 
following memoranda were made of it: 

As observed in its first stage, in readiness for its first molt, July 
twentieth, it is nearly one-fourth of an inch in length. The two black 
horns on the second segment are subcylindrical, about one-fourth 
the diameter of the body in length. The two black tubercles on 
top of the eleventh segment are less than one-half so long. The 
bands traversing the body are black on a white ground, on the middle 
of each segment, with yellow between, over the incisures. The bead 
is shining black, with two brown lines on each side. 
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In the second stage, the front home are straight, tranaTersely 
wrinkled, moderately 
tapering, with a length 
about equal to the 
breadth of the body. 
The horns of the 
eleventh segment are 
about one-fourth aa 
long ae the anterior 
ones. Head, with the 
lateral perpendicular 
lines yellow, and with 
a yellow triangular 
spot centrally in front. 
In the third stage, 
in readiness for molt- 
ing, the anterior hoinB 
are curved, and have a length equal to the breadth of the body, and 
are twice as long as the posterior ones. No notes were made of the 
above feature in the subsequent stages. The mature larva is repre- 
sented in Figure 54. 

A larva suspended for pupation on July nineteenth and pupated on 
the following day. Its chrysalis is shown at 6 in the figure. 

The presence of the young larvie on the leaves may readily be 
detected, even when they ore so small as to escape ordinary observa- 
tion, through a knowledge of its habit of feeding at thia stage. It 
probably first consumes the shell from which it emerged, aa no 
remains of it were seen. Then, without leaving it« position, and, 
adhering by its hinder legs, it eats through the tender leaf, and con- 
tinues to feed, by simply bending its body to either side, in a large 
portion of a circle of leas than one-fourth of an inch in diameter. 
Eramination of the leaves will often show a crescentic hole, unmistak- 
ably the work of the larva, and, usually, its presence on its feeding 
ground, just within the crescent 

The following species of butterflies were observed at SageviUe, Lake 
Pleasant (southern portion of the Adirondack region, height above 
tide of about 1,800 feet), during the three weeks from July sixteenth 
to August fifth. Some species were possibly overlooked, as no special 
attention was given to them — the locality not offering rare forms: 
Papillo Aaterias F(^. Colias Fhilodioe Qodt. 

P. TumuB lAnn. Danais Arohippus {Fabr.), 

Pierle oleracea [Harrie) form ^estiva. Argynnle Oybele Fabr. 
P. rapte {iiim.J. A. Aphrodite .Fh&r. 
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Argynnis Atlantis Edw, Pyrameis Atalanta {Linn,). 

A. Myrina (Cramer). Limenitis Arthemis (Drury). 

A. Bellona J'a^r. L. disippus {Godt), 

Phyciodes Tharos {Drury). Satyrus Alope {Fahr.), 

Graptft Faunus Edio, —very common. Feniseca Tarquinius (Fabr.). 

Q. • comma (Harr.) form Dryas. Chrysophanus hypophleas Bd, 

Grapta Progne {Cramer). Lyceena Comyntas {Godt). 

G. J. album {Bd.-Lec). Pamphilus Peckius {Kirby). 

Vanessa Antiopa {Linn.). P. Metacomet {Harris). 

V. Milbertii Godt. Total, 27 species. 

Theola STRIO08A Harris. — A larva of this beautiful butterfly was 
received on June eighth, from E. Moody & Sons, of the Niagara 
Nurseries at Lockport, N. Y., which had burrowed into a cultivated 
plum and eaten out its interior after the manner of Thecla Heniiciy in 
the wild plum, as described by Mr. W. H. Edwards, in Fapilio, i, p. 
151-2. It was seen to differ from that species, as it was of an uniform 
green color, and lacked the tuberculous dorsal ridges characterizing 
that form. At the request of Mr. S. H. Scudder, it was sent to him 
for figuring. Not reaching its destination in a healthful state, it was 
preserved by inflation, after it had been compared with two other 
examples in the possession of Mr. Scudder, which were feeding on the 
leaves of shad-bush (Amelanchier) and blueberry (Vaccinium), and 
found to agree with them " to the uttermost microscopic detaU." 
Subsequently these examples gave Thecla stirigosa Harris. 

The note of "the larfa of Thecla Irus Godt, burrowing in a plum," 
which appears in the Report of the State Entomologist to the Eegents 
of the University S. N. Y. for the year 1886, in the Fortieth Report of 
the N. Y. State Museum of Natural History, page 140, refers to the 
example above noticed, and should have been so recorded : hence the 
above particulars. 

♦NisoNiADES Persius Scuddcr. — Four examples of this very common 
Hesperian butterfly in the State of New York (two males and two 
females) were identified by me among the collections made by Dr. H. 
A. Hagen in the Northern Trans-Continental Survey in 1880, at 
Yakami river, La Chappies, July 16; Yakami city, July 2, and [label 
not legible] July 11th. 

♦Sphinx Canadensis Boisd. — An example of this rare Sphinx (the 
S. plota of Strecker) was captured at light, on a window, at Tanners- 
ville, Catskill mountains, N. Y., on August 13th, and is now in the 
collection of Mr. W. W. Hill, of Albany. 

*The notes thus marked on this paf?e and following: ones, are from the preceding: 
report to the Keeents (for 1885) of which no copies have been printed except the regular 
edition of the Annual Beport on the N. Y. State Museum of Natural History. 

33 
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Mr. William Gray, of Kenwood, informs me that four examples of 
the species (one of which is in the collection of Hon. Erastus Coming, 
of Albany) were taken by Dr. Jam^es S. Bailey, upon the skin of a deer 
hung up to dry, in the Adirondack mountains. The species woidd 
seem, from the above collections, to favor high elevations. 

♦Melittia cucurbits (Harris). — The following memoranda on the 
squash-vine borer have been kindly furnished me by Mr. J. P. Devol, of 
Petersburg, Va., in consideration of a published request for informa- 
tion upon the life-history of the species : 

June 24th, found two vines of Boston marrowfats dying, from which 
the borers had escaped and entered the ground. 

July 3d, dug up a larva from two and a half inches beneath the 
surface of the ground, at about two inches from the root-stalk. 

July 8th, a larva found in a leaf-stalk, two feet distant from the stalk. 

Hyppa xtlinoides Chienie, — A caterpillar, which proved when the 
moth was disclosed on July twelfth after a probable pupation of 
twelve days, to be this species, was taken June twenty-eighth, feeding 
on the leaves of raspberry. It attained a length of one inch and 
one-fourth. It was of a rich brown color throughout, and in shape, 
regularly increasing in size from its front to its eleventh segment, 
recalling the form of Amphipyra pyramidoides. After feeding heartily 
in confinement, mostly at night, on leaves furnished it, it spun up 
among some leaves in the box, as if this was its ordinary habit. 

Erebus odora (lAnn,), — As examples of this large and beautiful 
noctuid are of rare occurrence in the State of New York, it may be 
noted that a female was identified by me, which had been taken at 
Oxford, Chenango county. Another instance of its occurrence, some- 
what remarkable from the late date of its capture, is that of a male, 
taken at Schoharie, N. Y., within a wood-shed on November 2, 1858, 
in perfect condition (now in my collection), except as it had been 
injured by its fluttering on the pin w^ith which it had been roughly 
impaled by the small boy who captured it. 

Other recorded New York captures, are : a female, at Parkville, L. 
I., on June 16, 1880 {PapUio, ii, 1882, p. 18); an example, flying about 
a room, at New Dorp, Staten Island, in September of 1887; and two 
other specimens, on Staten Island, during the last few years, one " at 
sugar " and the other in a barn {Proceed, Nat. Sci, Assoc, of Staten 
Island, for May 12, 1888). 

Although a southern form, and question has been made of its 
breeding in the northern localities where it has been found, Mr. 
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^Pletcher has reported two captures of it at Ottawa (latitade 45°), and 
Air. Saunders has cited Beveral otber instances of its capture in 
Oanada during the past few jears {Ganadian Entomologiat, zii, 1880, 
p. 211). 

We have no knowledge of the earl; stages of this insect beyond 
some brief notes upon its eggs and the first stage of the caterpillar, 
made at Nasaan, New Providence, by Mrs. Blake, and recorded by Mr. 
H. T. Pemald, in Entomotogica Afnencana, iv, 1888, p. 86. 

Zebene oatenasu Cramer. — Xumbere of this moth were taken by 
Mr. Erastus Coming, Jr., on the evening of September 2lBt, 1887, 
from the windows of a drug-store, fronting Capitol Park, to which 
they had evidently been attracted by the lights within. Fifty or more 
examples, it is thought, could have bean taken at the time. 

It may be readily recognized by its snow-white and unusually thin 
wings, crossed near their middle by. 
two black, toothed lines — sometimes! 
broken into lines of dots upon the 
nervules. The head, and front of the 
wing-coversareochreouB-yellow. The 
hinder margin of the wings is dotted 

with black at the end of the veins, fiq. w. ^zbmkb oiTiK*Ri». (After 
The figure represents a male with its Enunona.) 

plumose aDtenuse; in the female they are thread-like. 

For an account of a remarkable flight of this moth, in October, 
1880, in Lackawaxen, Pa., which, from its inmiense numbers, appear- 
ing in some places as a dense snow-storm, alarmed farmers who fool- 
ishly feared that it was the precursor of an army-worm attack: — see 
fleport of Ike Commissioner of AgriouUure, for 1880, p. 274. 

AmsopTEHST posiETABiA Harris. — Caterpillars of this species, the 
fall canker-worm, which is of rare occurrence compared with the 
spring canker-worm, A. verruUa Peck, were received from Moriches, 
Suffolk county, N. Y., on June eighth, from Mr. Augustus Floyd, 
They had made attack upon his apple trees and were rapidly ponsum- 
ing the foliage. Doubtless some of the attacks ascribed to A. vemata, 
in reality belong to this species, discrimination between the two not 
being made by the observer. 

Through an error discovered too late for its correction, figures 
illustrating A. vemata were received from the Department of 
Agriculture, instead of those of A. pomelaria, desired. They will, 
however, serve to show the form that more commonly comes under 
observation. In Figure 66, Of is the mature larva in its natural size: b 
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eggs in natural size and in enlargement; c and dy side and dorsal 
view of a segment of the larva enlarged. In Figure 57, a, is the male 





FiQ. 66. — Lftrva and eRffs of Fia. 57.— Male and female moths and en- 
the sprint; canker-worm — Anis- larerements of Aniboftbbyx yebnata. (After 
OPTJSKYX VBRNATA, (After Riley.) Riley.) 

moth and h the wingless female, each in natural size; c, enlargement 
of portion of female antennse; dy joint of female abdomen, enlarged ; 
6, its ovipositor, enlarged. 

♦Tinea, pellionella Linn, — This notorious pest — the common 
clothes-moth, carpet-moth, fur-moth (different names for the same 
insect), etc., was tir.st observed in flight in my office, as early as Febru- 
ary thirteenth. During March, and especially toward the latter part 
of the month, the moths were not uncommon. On April twenty-third, 
note was made of their being quite numerous. They were also 
reported to me as flying in abundance, May fourteenth, from a bag 
with hops and pieces of flannel; the flannel was found almost entirely 
eaten. 

The above early appearances of the insect are noted, as Professor 
Fernald, in his excellent paper discussing the confused synonymy of 
the species, states that " the moths emerge in June and July, and 
some even as late as August, yet there is but a single generation " 
(Canadian EntmnologiM, xiv, 1882, p. 167). Dr. Packard represents the 
moth as beginning to fly about our apartments in May {Guide to the 
Study of InsectSy 1806, p. 846). Dr. Harris states that they lay their 
eggs in Ma}' or June, and indicates early June as the time in which 
the prudent housekeeper should beat up their quarters and put them 
to flight or destroy their eggs and yonng {Fni^ects Injurious to Vegetationy 
1862, pp. 493, 494). 

Probably the nearly uniform day and night temperature of my 
office during the winter, maintained by the steam-heating arrange- 
ments of the Capitol, serve to shorten the period of pupation, when 
compared with its usual period in our dwellings. 

* Mallota sp. — Professor L. M. Underwood, of Syracuse Univer- 
sity, sends, January nineteenth, larvss (3), pupariiim, and empty 
puparia (3), taken in Western New York, from between the boardB 
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forming the wkIIb of an out-house. They may have been of MaSota 
barda, to which they bore a reBemhlance, but they could not be posi- 
tively identified, for unfortunately the examples eeut had been put in 
alcohol, and none had been retained alive for rearing. 

•ANTHaE!njS8CROPHULAM«(Linn.).— The carpet-beetle occurred abun- 
dantly on flowora of Spiriea, in Washington Park, Albany, on June 
second. Antkrentts varitts (Fabr.) was aBsociated with it in about equal 
nomberB. 

June eighth, numbers were taken by Mr. William Beuttenmiiller 
of New York city, on flowers of parsnip. 

July twenty-first, twenty-five of the larvse, of different sizes, were 
received from a residence in Schoharie, N. Y., where they abounded. 

August uinthi Prof. H. M. Seely, of Middlebury College, Middlebury, 
Vt., sent what he believed to be the carpet-beetle, as it was found in 
large numbers associated with the A. sarophuiarixB larva3 when search- 
ing for the latter in July. It proved, however, to be the Oliorhynckus 
ligneua, which appears of late to have domesticated itself within 
many dwellings (see Second Report on Ihe Insects of New York, 1885, 
pp. 61, 52). 

November second, half-grown larvse and on imago were taken in my 
house, the latter from a window curtain. 

Alaub oculatus (lAnn.). — As this large snnpping-beetle — the 
largest that occurs with us of its family, is often sent for name, 
the accompanying figure and brief notice of it are given as aid in 
its recognition. 

It is an inch and a half long, with ribbed wing-covers spotted with 
white; its thorax one -third 
the entire length of the 
insect, largely covered 
with white scales hke a 
white powder, and bear- 
ing centrally on each side, 
a large oval, velvet-black 
spot ringed with white. 
Its specific name is given / 
to it from the marked 
resemblance of the two 




which they are commonly Emmi 

mistaken. It belongs to the family of Elateridce, or spring beetles — 

the latter name referring to a peculiar arrangement of a spine and 
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socket upon the lower side of the thorax and abdomen, by means of 
which the insect is able, when laid or fallen upon its back, to spring 
upwards several inches, and in dropping to regain its feet. Without 
this provision, it would be difficult for it to recover its position if left 
alone to the aid of its short and rigid legs. The larva is a borer in 
apple trees, but as it is mainly a feeder upon decaying wood, it can 
not be regarded as an injurious insect, except as it may hasten the 
destruction of a tree in which decay has already commenced. 

* Thanasimus dubius {Fabr,)» — Numbers of this insect — one of the 
GleridcB — ^were observed upon cut pine timber, at Schoharie, May thir- 
teenth, but dropping quickly to the ground when approached. They 
had probably been feeding on some of the wood-eating larvse under 
the bark. A species nearly allied to this, captured by me uix)n the 
summit of Mt Marcy, at an elevation of 5,300 feet, on August 8, 1877, 
has recently been identified by Mr. E. A. Schwarz, as GleruH f avails 
LeConte. 

* Macbodaotylus subspinobus (Fabr.), — Under date of July fourth, 
Mr. H. J. Foster, of East Palmyra, N. Y., wrote that the rose-bug had 
made his cherry-trees leafless the preceding year, and that this year 
they were eating the leaves of the wild-grape, and the apples where 
they occur in clusters. 

Lbma tkilin£ata Oliv — LarvsB of this insect in various stages of 
growth, some mature and building up their white cocoons of frothy 
matter given out from their mouth, and also the perfect beetle feeding 
on a species of Physdlis, were received August twenty-sixth, from 
Mr. M. H. Beckwith, of the New York State Agricultural Experiment 
Station at Geneva. 

♦Chbysoohus auratus {Fabr.). — Prof essor S. A. Forbes, of Cham- 
paign, Illinois, has kindly communicated to me a new food-plant 
for this beetle, discovered in the State of New York. He had received, 
under the date of July seventh, from Mr,C. Fred Johnson, of Bayport, 
Suffolk Co., some " potato-bugs," which he identified as this species. 
It had ^ appeared only on a dozen or so plants, in a field of two acres, 
but as many as thirty or forty were found on a single plant" It had 
never before been recorded as occurring injuriously upon any culti- 
vated plant 

* Thibhabda Canadensis {Kirby). — On the twenty-second of June, at 
Schoharie, N. Y, a large patch of the golden rod, Solidago Canadensis^ 
was observed to be infested with numbers of shining black larvse, 
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about a half-inch in length, and tapering toward each end. Of a 
number gathered and fed upon the golden rod, a half dozen had 
changed to the pupa state, ten days thereafter. On the fifteenth July, 
the beetles were disclosed, and proved to be one of the Chrysomdidce, 
viz., Trirhabda Canadensis (Kirby). The ochre-yellow stripes of the 
elytra, at first quite bright, gradually dulled in their drying. 

Numbers of the beetle were observed, on September eighth, feed- 
ing upon the leaves of the golden rod. When approached, they drop 
to the ground and lie motionless. Several pairs were in copula, and 
all of the females had the abdomen enormously distended with eggs. 
Dtabrotica viUaia (Fabr.) was also very abundant in the flowers of 
the plant, where it was feeding upon the pollen. 

T. Canadensis has also been observed, abundantly, at Keene YaUey, 
Essex county, N. Y., on golden rods, late in July and early in August. 
According to Dr. LeConte, it is a common insect, extending from 
Lake Superior and the Mississippi river to the Pacific. It was origi- 
nally described by Kirby, in his Fauna Boreali Americana, from collec- 
tions made in Canada by Dr. Bigsby. 

Galebuca xANTHoaoiL^NA {Sch,). — Examples of this beetle, so exceed- 
ingly destructive to elm trees, were received from Poughkeepsie, N. Y., 
where they had recently made their appearance. It was first observed 
about fifty years ago, in the vicinity of Baltimore, Md., and not long 
thereafter, it became a serious nuisance in Washington, D. 0., and in 
New Jersey. During the last few years it has extended its ravages to 
Long Island and Westchester county, N. Y., where by its complete 
defoliation of large and beautiful elms, and by the myriads of the dis- 
gusting larvsB swarming on the trunks of the trees, it became a 
common object of observation and execration. It has continued to 
extend itself slowly in this State (and in Massachusetts), until we have 
it now in Poughkeepsie, midway between New York and Albany, 
which is the most northern locality within the State from which it 
has been reported. 

The beetle and its operations upon the leaves of the elm, are shown 
in Figure 59, taken from the Report of the Department of Agriculture 
for 1883, in which the Entomologist, Professor Riley, has given 
the habits and natural history of the insect, the best remedies for it, 
and experiments made at Washington, with insecticides for its control. 
The same account has been reprinted as Bulletin No. 6, of the Division 
of Entomology, and also in Bulletin No. 10, of the Division — " Our 
Shade Trees and their Insect Defoliators." Copies of this last publica- 
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tion are perhaps still procurable upon application to the Department 
of Agriculture. 



Fia. ri'.i.— The £lm-laal beetle, Oi.LEBUCi tinthomei^hi. in lis dllTereat staKM. 

In the figure, a, shows the eggs as thej are deposited in cluat«rB 
on the leaf; b, the larTsa; c, the Leello in natural size; e, the eggs 
enlarged; /, the sculpture under a high magnifying power; y, the 
larva in about twice its natural size; h, a side view of a segment of the 
larva; i, dorsal view of the same; j and k, the pupa and the beetle 
enlarged; t, a portion of the wing-cover of the beetle enlarged. 

 HvLESiNus opAOULua Lee. — This little bark-boring beetle (deter- 
mined bj Dr. Horn) wasfound by Professor C, H. Peck, State Botanist, 
under the bark of living, and to all appearance, healthy cedar trees 
(Arbor utke). They occurred May twenty-sixth, \vithiu their main 
galleries, with eggs laid at intervals, in niches on each Bide, from 
wliich, later, would run tlie lateral galleries of the larvee. The 
beetle has hitherto been recorded only on elm and ash (Ulmite and 

Pm-ffiOTKinus LiMiNABis {Harrin). — Numbers of this beetle, designated 
by Saunders as the olm-bark beetle, although perhaps more frequently 
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oconrring in the peach, were emerging in my office June Bixth, from 
sectdoaa of the trunk of a young peach tree, received from Mr. G. W. 
Davall, from near Annapolis, Md. The tree had, it was believed, been 
killed by the insect the preceding year. 

The main galleries of the beetles, are usually run transversely 
across the trunk, but at times are inclined at various angles up to 
forty-five degrees. The longest are about one inch and a half in length, 
by one-twentieth of an inch broad, and show plainly the row of niches 
on each side excavated for the reception of the eggs, and from which 
the galleries of the young larvee proceed. These galleries are an inch 
and a half, or more, in length. Those central on the main gallery, extend 
at right angles to it, while those on each side thereof diverge at such 
angles as their greater breadth, consequent on the increasing size of 
the larvte, necessitate. The galleries are not strictly rectilinear, but 
are somewhat waved. 

Dr. Han-is, Dr. Fitch, and subsequent writers mention this beetle as 
occurring under elm bark. I have never found it in such a situation. 
Mr. Schwarz gives as his experience, which in the ScolytidcB has been 
BO extensive as to deserve being accepted aa authoritative, that it does 
not occur under elm bark. He thinks that it has been confounded 
with Eylesinui opaculus, which is rather common under such conditions 
and which resembles it so closely that vrith out examination of the aoten- 
nal atructare the two can hardly be separated {Proceed. Entomolog. 
Soc. (f Washington; i 1888, p. 113). 

BaLOSTOMA Ambbioaka Leidy. — Mr. K D. Skinner, of Greenport, 
N. T., in sending a living specimen of this " water- 
bag " for name, on February twenty-second, states 
that be only knows the insect as seen during the 
winter under the ice of a certain fresh-water pond 
near Greenport, on the Long Island coast. On a 
pleasant day when the ice is free from snow and i 
clear, a dozen or two could be noticed in a short I 
time, moving slowly along under the ice. Boys 
sometimes amuse themselves by lining their . 
course, and cutting out a block of ice a little 
distance in front of them, upon reaching which, 
they rise up to the surface and are taken by hand. 

The insect is shovm in Figure 60, reduced about fio. od. — Bilmtoha 
one-fourth in size, from the example from which it AicEwoiHim. 
was drawn. Large examples measure about one inch and one-half 
in length. 

From the frequency with which this insect is attracted to electric 
81 
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ligbte, it has of late in man; localities become known as "the electric- 
light bug." 

Ckreba bcbalub {Fabr.). — Several twigs of apple-tree from the 
nursery of Mazvell Brothers, at Geneva, N, Y., com- 
municated b; Mr. Goff, contained the egg-deposits 
of the " buffalo tree-hopper." A piece of a twig two and 
a half inches long showed eighteen of these deposits, 
" averaging eighteen eggs in each. Figure 61, repre- 
sents the insect, enlarged to about twice its natural 

Fio. Bi.— Otnai As the mode of oviposition has been differentlj 
enlaraed. ' ' described by different writers, and in some cases erro- 
oeouslj, it is with pleasure that we give place to a portion of a note 
recently communicated to the "Industrialist," of Manhattan, Kanaas, 
upon the method of egg-laying 
in this insect, by Professor 
Popenoe, with the figures which 
satisfactorily illustrate it. 
m " The irregularly circular or 
' oblong scars, resulting from the 
growth of the injured bark upon 
branches and twigs punctured 
by the insect in question, occur 
numerously on the twigs of vari- 
ous trees, especially upon the 
willow, soft maple and apple. 
In a young apple orchard in 
this vicinity, the scars were so 
numerous that the growth of 
the trees was lessened and their 
shape injured in consequence. 
The slits in the bark, made by 
the ovipositor of the female tree- 
hopper, are two in a place, 
slightly ' curved, their concave 
sides facing. The strip of bark 
between these slits is separated 
from' the wood, as the insect 
thrusts tfaq ovipositor from each 
slit to the bark under or beyond 
Fio^-OvlpoBltion of the Baffalo tree-hot^ ti^ opposite slit, the eggs in 
per. CBBcai BuaiLua; HhowinB the inaact at , '^'^ , ' V^ ^P , 

work.soarflmadebyttlnthe wood, ftBecUon ea«li ^°^ having been i^o- 
otatwlBwJthbarkremovBdwltheKB-olasters duced through the sut above 
la plaoe, and an anlanced OKK-oluBtsr. (After the opposite row. The growth 
Popenoa.) of the bark is thus checked, and 

the incisions remain for several years as the irregular scars above . 
noted. The wounds are made more numerously upon the upper side 
of the branch, and are often so abundant that the oranch is deformed 
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in growth. The insect, which is well shown in a side view at (2 in the 
accompanying figure, is of a bright grass-green color, and very 
active, flying with a buzzing noise when approached. The insect in 
all stages feeds upon the juices of various plants. It is very gener- 
ally distributed, but does not usually appear in such numbers as to 
be considered injurious. 

Chermes pinioobtiois FUch. — From branches of pine badly infested 
with the pine-bark Chermes, taken in Washington Park, Albany, in the 
early part of June, immense numbers of this minute aphis emerged, 
during the latter part of June, a large proportion of which were of the 
winged form. The branches having been placed beneath a glass shade 
for convenience of observation, the insects as they emerged banked up 
in a pile against the rim on the side toward the light A notice of 
the species, with figures, may be found in the Second Bept Ins, N. F., 
1885, pp. 180-184. 

OEoANTHUs NivBus Hdrris, — Peach twigs, badly scarred through the 
oviposition of this insect, the white flower-cricket, were received, in 
April, from Mr. O. Wilson, of Eeuka, Chemung county, N. Y. 



APPENDIX. 



(A.) 

SOME EXTRA-LIMITAL INSECTS.* 



Oarpo<^P«ft aftltittuia Westwood, 

And its Jumping Seeds. 

(Ord. Lepidoptera : Fam. Tobtbicidx.) 

Wbstwood: IdPtoo. ABhmcileBDSoo.,111. inn. |i|i.137-«: in Trims. Load.EotSoo., ser. a, 

Iv. lasa. p. » : Id Oard. Chron.. 13I», p. «N. 
Lmtu: IuAqd. Boo. Eat. Franoe, ser. 111. vl, 1U« — Bull., pp. 10.33, 41. u (aa Cbrpoc^ia 

Dekaiaiana) ; lb.. tII. pp. Hl-BM (as C. Deihaiiiana), 
I^htnib: in Albany Anraa, tor Oct u. isro: InProc. Alb. lasCltate. II. ima. pp.aN-iMi. 

Id Count. Qent. ziiz. IBM. p. TBI ; In Bull. Brook. Entomotoci. 8oc„ vli, 1IB4, p. 91. 
Biley: InTraDB. Bt LoDlsAcad. S«L. Itl. 1S7S, p. cxo.: In Amer. Nat., z. i»i<. pp. 31t-3i8: 

In Proc. D. 8. Nat. Hub., t, i«S. pp. S32-SS8. Qe. 
Dodob: In Field and Forest, ii. ISta. p. H-5, 
Fkbhaui; Cat. Tortrlo. N. A., ISSt, p. U. No. 9M: In Trans. Amer. Ent Boc., i, 1883. 

The Seeda. 

The so-called "Mesictin jumping seeUa," whenever observed, excite bo 
much curiosity that the following informatloti Is offered of them. 

The seeds are about four-tenths of an Inch long, and of about the same 
width, smooth on the outer surface, bisected by lines which show them to 
be two-vaived. and of a form iDdlcatlng that they had been united In a 
globular three-celled ovary. In shape they are sub-trf angular, their two 
inner sides plain and meeting at an obtuse angle, and the outer side 
rounded. They are shown in two views in the figure, at e and/. They are 
known to the inhabitants of Sonora as " brincaderos," meaning jumpere. 
History of tha Iiutact. 

Their peculiar Jumping movements have made them objects of much 
interest since they were first brought to Bcienttflc notice In the year 1S57, 
through specimens 
sent from Mexico by 
the British Charge 
d'Affaires, and exhibit- 
ed to the Entomologi- I 
oai Society of London 1 
by the secretary. The 
seeds were said to be 
aspecies of Eupliorbia, 
and they were sup- Pio.fl3.-Ci.BPoo«BiBii.TiTiKB; a. the larva: 6, the pnpa; 
posed to contain a c. tha moth ; d, wlnti of a pale varletr ; e, seed with pnpa- 
lepidopterons larva, case; /. seed from its lover side. 

* Tha Insects herewith notjoed aro not known (o the writer to oconr in the Btate of 
New York, and are thererore separated from the " Injurious and other Inseota ol the 
State of New Yoik " of the preaedlosbaEes. 
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In June of the following year, Professor J. O. Westwood exhibited to the 
society the perfect insect (a moth) which he had bred from the seeds, and 
in an accompanying paper described and named as Carpocapsa sdUUans. 
It is shown at c in the figure. 

A few months later, M. Lucas, in ignorance of Professor Westwood's 
woric, in a paper entitled " Observations sur une nouvelle espdce de Carpo- 
capsa, et remarques sur les movements que la chenille de la L^pidopt^re 
imprime a des graines d'une Euphorbe du Mexique, danslesqueUes ellese 
metamorphose," published in November, of 1858, in the Beviie et Mdgadn 
de ZoOlogie — redescribed and named the insect as Carpocapsa Dekaisiana, 
Under this latter name some examples were exhibited by me and 
remarked upon at a meeting of the Albany Institute, on October 5, 1875. 

In the Oardener*s Chronicle of November 12, 1859 (I c). Prof. Westwood 
has given an interesting paper on these seeds, in which they and the moth 
that they disclose are described and figured. 

Its Generic BelatioziB. 

The insect belongs to the family of comparatively small moths known as 

Toriricidce, the larvsB of which are mainly "leaf -rollers." Its generic 

relations are of particular interest, since it pertains to the same genus with 

the codling-moth, Carpocapsa pomatiella. The larva of the codling-moth 

is the common and well-known apple-worm, which is so very destructive 

to apples in this country and in Europe, tunneling and disfiguring them 

with its excremental-crowded burrows and unsightly ** worm-holes." It 

has, however, entirely different habits during its progress to maturity and 

subsequent transformations, nor has it ever shown any jumping 

propensities. 

Its Jumping Movements. 

The ordinary ** jumps " of the C, saUitans are successive leaps of about 
one-eighth of an inch in length, repeated at intervals of a second or two. 
At times, however, they are more violent — turning the seed-vessel from 
one of its flat sides, to its concave surface, spinning it around upon one 
end, or projecting it, with an irregular rolling motion, to a distance of an 
inch or more. When held in the hand, the jumps give quite a perceptible 
impulse to the palm. Placed upon a small table, in a few minutes several 
will have thrown themselves over its edges upon the floor. If confined 
in a box, they in a short time become quiet, and no sound is heard from 
thom ; but upon opening and exposing them to the light, the motions are 
at once moderately resumed. If further disturbed by being turned out 
upon a table or into the hand, their more violent motions soon commence, 
and continue for a long time. 

Their peculiar movements are said by Prof, Eiley, to be produced by the 
larva holding fast to the silk lining of the seed-vessel with its three hinder 
pairs of strongly hooked abdominal legs, and in this position, with the 
anterior portion of its body curved upward, violently tapping the walls 
with its head, sometimes thrown from side to side, but more often brought 
directly down, as in the motion of a woodpecker's head when tapping for 
insects. 
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Another Si>ecie0 Beared from the Seeds. 

A package of these seeds was received by me in August, 1884, from a 
correspondent at Garrisons, N. Y., to whom they had come by mail without 
any indication of their source. Soon after opening the box, and leaving 
its contents exposed on my table, a moth was noticed on the window of 
my office. It was captured, and from its general appearance, its source 
was naturally referred to the Euphorbia seeds ; and as confirmatory, on 
examination, a seed was found split open in the middle and with twisted 
valves. The moth had evidently escaped from it. With no knowledge at 
the time of the appearance and structure of the Carpocapsa saUitans, the 
above example was accepted as that species, and referred to as such in a 
communication on " Jumping Seeds " made to the Country Gentleman, of 
September 11, 1884. The peculiar structure of its hinder legs— the tibiae 
and tarsi of which were broadly dilated (it was a male) — seemed so unlike 
a Carpocapsa, that a reexamination and study was made of it later, with 
the interesting result that it was the' insect which Lord Walsingham had 
described as Carpocapsa latiferreana* and for which Professor Riley, from 
the structural peculiarities above noticed and others, had subsequently 
established the genus MeUi8opus,1i 

Prof. Femald, in his CakUogue of the TortricidcB of North America, has 
given as the habitat of M, latiferreana, New Hampshire, Missouri, Cali- 
fornia, and Texas, and for its food, oak acorns. If knowledge of its food is 
hitherto limited to this statement, the escape of an example from a 
Euphorbia seed, is an interesting incident. Will its larva prove to be a 
** jumper ?" Its manner of escape, through the splitting of the seed, is 
quite different from that of C, saUUans, to be described hereafter. 

Active Period of the Seeds. 

In writing of these seeds, under date of September third, after the emer- 
gence of M. latiferreana, it was stated that the remainder (thirty-two in 
number) were at that time in their larval stage, as each one showed active 
motions, which are limited, it is believed, to this stage. 

The seeds were shown and remarked upon at the meeting of the Ameri- 
can Association for the Advancement of Science, in September, 1884, when 
their strange movements excited much interest in those who saw them for 
the first time. No note was made, unfortunately, of the time when their 
motions ceased. Such observation would probably have marked the 
approximate time of the larval change to pupation. So late as November 
first, all but two continued active, though not to the extent displayed in 
early September. 

Soon after their reception one of the seed-vessels was partially crushed 
by accident, disclosing the larva within. The day following, the broken 
and separated walls were found to have been repaired and firmly united 
by a thick interior coating of silk. 

*IllnBtrations of Typical Specimens of Lepidoptera Heterocera ia the Collection of the 
BritiBh Huseum. Part IV,— North American Tortrlcideo. London, 1879, p. 70, pi. 76, tig. 8* 

t TYansactions of tfie SL Louis Academy of Science, Iv, 1881, p. 822 ; American Naturalist* 
XT. 1881. p. 480. 

36 
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Emerg*ence of the Moth. from the Seed- Vessel. 

The first moth made its appearance on the 13th of April, 1885, having^ 
escaped from its box and alighted on my table in the evening, where it 
had been attracted by the light. Of the twenty seeds that had been 
retained, fourteen at this time showed the smedl (nearly one-tenth of an 
inch in diameter) rounded interior larval cutting, the outer shell of 
which would be separated and pushed off as a lid for the escape of the 
imago. In each instance this mark was on the lower end of the outer 
surface of the seed, nearly opposite to the scar of the inner surfaces, and 
in all but two was so nearly central as to embrace< the carina. The seeds 
not thus marked, without doubt, contained dead insects. 

This method of preparation for the escape of the imago is quite different 
from that given by Prof. Riley, in the Transactions of the St. Louis Acad- 
emy of Science (loc. cit.), which is as follows: ** Toward the month of 
February the larva eats a circular hole through the hard shell of its hab- 
itation, and then closes it again with a little plug of silk so admirably 
adjusted that the future moth, which will have no jaws to cut with, may 
escape from its prison." 

Examination of the lid of the aperture through which the insect has 
effected its escape, will show that it consists only of the outer wall of the 
seed — the inner wall and the thicker white connecting mateiial between 
the two, having been eaten away. A slight pressure by the pupa would 
suffice for detaching and forcing open the lid, which frequently retains its 
attachment to the seed by a few fibres at one point. The empty pupa-case 
is often held in the opening (as represented in figure 63 at e), as in the 
^eriadce, to those of which its abdominal bands of teeth gives it 
resemblance. 

When the Moths are Disclosed. 

Each of the fourteen seeds disclosed its imago. Their time of appear- 
ance was very unequal— the first moth emerging April thirteenth, as pre- 
viously stated, and the last September twentieth. Those reared in Paris 
by M. Lucas were obtained between the tenth and twentieth of .February, 
and in London, by Professor Westwood, during the same month. 

Other Jumping Seeds. 

In addition to the above, three other "jumping seeds,** according to Dr. 
Hagen, are known, viz. : An Euphorbia, also of Mexico, containing a small 
hymenopterous insects ; a Tamarix, of Algiers, containing a coleopterous 
larva bearing the name of Nanophyes tamariscis; and another, the seed of 
which is unknown by name, in which a hymenopterous insect undergoes 
its transformations. 

Further information in regard to these seeds and their insect guests may 
be found in the American Naturalist for April, 1876 (loc. cit), in an article 
entitled "Jumping Seeds and Galls," by 0. V. Riley; by the same, in the 
Proceedings of the U, S* Nation^ Museum (loc. cit.) ; and in Field and 
Forest, by its editor, Mr. Charles R. Dodge, as cited. 
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Bystena blanda Melsh. 

The Broad-striped Flea-heetle. 

(Ord. Golxopteba: Fam. Chbtsomelidjs.) 

IfKUBHsacsB: in Proo. Acad. Nat Sci. Phila., ill, 184— , p. IM. 

liSCiONTB: in Bmithson. Contrlb. Enowl., zi. 1869, p. 26 (as Sustena bttomoto). 

Cbotch: in Proc. Aoad. Nat Soi. Phila. [zxlv]. 1873, p. 09. 

OiiOYSB: in Bept Commis. Airrical. for 1873, p. 162, fljr. 1 (feeds on com). 

La Bason: 4th Bept Ins. HI., 1874, p. 17S. 

FoBBBS: 18th Bept Ins. HI., 1884, p. 86 (on strawberry). 

Hbkbhaw: List of Ooleop. of N. Amer., 1886, p. 112, No. 7003. 

Hxnrr: in Miss. Ess. Econom. Ent, 1886, p. 106-6 (biblioer. of oom-eatinflr insects). 

LiNTNSB: in Count Gent, lii, 1887, p. 441 (on cotton). 

Examples of this beetle were received in May, from Jaokson county, 

Ga., accompanied ¥rith the following statement of serious injuries com- 

mitted by them. 

Beported as a Gotten Pest. 

" I send you a small bug that is eating my cotton plants, and a few of the 
plants that they have been feeding on. . I do not find them except where 
the cotton was planted on stubble land, on which the common ragweed 
grew after oats, last year. A portion of the field was turned last Septem- 
ber ; the balance was not plowed until March. The same little bug killed 
almost entirely, last year, about eight acres of cotton that was planted 
after ragweed. I will be greatly obliged for a suggestion of a practical 

remedy." 

Description of the Insect. 

The beetles sent with the above reported attack, are of the family of 
ChrysomelidoB, or leaf -eaters, and are known scientifically as Systetia blanda 
Mels. They belong to a variety known as hitcsniata LeConte, as kindly 
determ.ined by Dr. Horn, having been described as a distinct species from 
some individuals of a large form and dark color, but which were sub- 
sequently found to be but varietal features. The beetles are elongate, 
slender, dull ochreous-yellow, with a black stripe on the inner and outer 
margin of each wing-cover — the two inner ones from their coalescence 
appearing as one; the space intermediate to the marginal black stripes 
presenting the appearance of a broad yellow stripe. The wing-covers 
have the punctures irregularly distributed instead of arranged in rows. 

The beetle is' figured by Mr. Glover in the Report of the Commissioner 

of Agriculture, for 1873. 

Crops Attacked by it. 

The insect has not hitherto been reported as attacking the cotton plant, 
and indeed no notices have appeared of extensive injuries by it to any 
valuable crop, except to corn. 

In June, of 1873, examples of the beetle were sent for name to the Depart- 
ment of Agriculture at Washington, from Chambersburgh, Pa., with the 
statement that they had nearly devastated a field of com, having eaten 
the leaves and left the bare stalks standing. They were observed to be 
very voracious and quite active, hopping like fleas, and hiding in the soil 
if there was not time to escape by flying away. 

Dr. Le Baron has referred to it (Joe. cit) as injurious to young corn in 
the Middle States, but has given no particulars. 
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Professor Forbes, in the Thirteenth Xllinois Keport, states that it was 
especially abundant near Anna, in Southern Illinois, where it was feeding 
on the leaves of the strawberry, as was demonstrated by dissection of its 
stomach. 

Professor F. M. Webster has observed it in Indiana feeding injuriously 
upon the potato. He states that in a locality visited by him, where the 
Colorado potato-beetle was common, far more damage had been done in 
eating the leaves by the adult Systeria blanda, and to a less degree by Sys- 
teiia frontalis (Report Commis. Agricid. for 1887, p. 150). 



Preventives and 

This beetle may not be expected to prove a very serious pest of the cot- 
ton. As it seems, from the communication sent, to be so associated with 
the ragweed [Ambrosia], a natural and simple preventive of its injuries 
should be found in the destruction of the weed on which it may be sup- 
posed to feed and develop in the autumn. 

When found on the young cotton plants, relief can be obtained by 
sprinkling dust, fine sand, ashes, or some similar material over the leaves 
when wet with dew, or any other of the methods commonly resorted to 
for protection from the cucumber flea-beetle, Crepidodera dunimeris, an 
insect having similar habits, and to which it is nearly allied. The Systenas 
are not regarded as injurious insects usually. Their attacks are often 
quite local, although serious at times, as that of the red-headed Systena, 
Systena frontalis (Fabr.), has been in portions of the Province of Ontario on 
grapevines,* and also, on many garden plants the present year (1887), tand 
Systena marginalis (111.) on oaks, elms, and hickory in the same province. 

The habitat of 8. blanda is given as "Atlantic region and New Mexico." 

Its range seems to embrace several of the Western States. I have no 
knowledge of its occurrence within the State of New York. 



Leptocoris trivittatus (Say). 
Tfie Box-elder Plant-bug. 
(Ord. Hbmiptera: Subord: Hbteroptera: Fam. Berytidje.) 

LvocBus iriviUaius Say: in Journ. Acad. Nat Scl. Phil., iv, 1826, p. 322; Compl. Writ, Lee 

edit, 1883, p. 246. 
Leptocoris trivittatus Stajl: Ennm. Hojnipt, 1, ,p. 226. 

" *• Glovbb: MS. Notes Journ.— Hemipt, 1876, p. 43, pi. 4, flg. 24, 

Uhlbr: List Hemipt West Miss. Riv., 1876, p. 36 ; in Bull. U. 8. G.-G. 
Surv. Terr., i, 1876. p. 301 ; Ch. List Hemipt N. A., 1886, p. 13. No. 606. 
'* Popbnob: in Amer. Entomol., iii, 1880, p. 1C2. 
*• Lintnbb: in Count Gent, Iii, 1887, p. 69. 

Rilby: in Bull. No. 12, Div. Entomol.— U. S. Dept A«ricul., 1886, p. 
41, pi. 1, flfiT. 6. 

Numbers Occurring on Shade Trees. 

A number of examples of a hemipterous insect, belonging to the "plant 
bugs," were received in their living state early in January, from Sterling, 
Kansas. Although they had not been observed as inflicting any injury 

* Saunder's Insects Injurious to FruUs, 1883, p. 283. 
tThe Ottawa IfatwraMsU li, 1888, page 23. 
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upon the trees on which they occurred, or elsewhere, they had esoited 
much curiosity from occurring in such numbers, trom their general dis- 
tribution, and from their continuing so late In the winter. Theiroontribu- 
tor, Mr. 3. M. Moore, could give no particular account of them i they 
bad been found everywhere during the autumn and winter, and had first 
been noticed In the early autumn. They were said to be more numeroue 
where the box-elder tree abounded. A friend had reported to him their 
great abundance In the Indian Territory, during the summer, in and 
around the tents of his party, where they were known as the "honey-bug" 
[perhaps from the odor peculiar to them], 

Deaciiptioa. 

The Insect, 'shown in Figure 64, ia one-lialf Inch long by two-tenths 
of an inch broad, flat upon the upper side; the thorai 
wltb a central line and the sides red ; the thick por 
tion (coriaoeous) of its wing-covers margined on the sidei 
and behind with red ; the lower aides of the body is red li 
places. It was originally described by Say in the Journa! 
of the Academy of Natural Sciences of Philadelphia, iv 
as LygcBus trivittatua, the specific name being drawn fron 
the three red thoracic stripes. It has subsequently founc 
place In the genua L<!plocori«. The type specimens wen 
from Missouri. Say's/lcscription is asfollows: 

"Body black; eyes and atemmataaonguineous; thorai 
mutic; two Indented transverse lines near the bead, o: 
which the anterior one is curved in the middle; thre< 
bright rufous lines, of which two are marginal ; posterioi 
edge obscurely rufous ; hemelytra, coriaceous portion witt 
o rufous exterior and poaterior margin; membranaceous pio.o*,— Th* 
tip immaculate; trochanters rufous; tergum rufous with box-elder plaat- 
Uiree lateral black punctures ; venter, margin, and middle boK- Liptooobis 
nifouB. Length nine- twentieths of on inch." TULmrtxiVB. 

ObBBTTed in Kansas. 

The abundance noticed above is doubtless unusual. Our correspondent 
had never noticed the Insect before, and it has apparently received but 
little attention, for the only notice of Its habits that is found of it is the 
following communication from Prof. E. A. Popenoe, of Topelta, Kansas, 
in the Am&^an Entomologist for July, 1880, vol. iii, p. 132 ; 

Last fail the box-elders, young soft maples and ash trees on the college 
grounds, were infested by a black, red-lined plan t-buc ^ the Leptocona 
mvUtatus of Say — that punctured the bark of the trunk and limbs, feed- 
ing upon the sap. These bugs have passed the winter in sheltered situa- 
tions in considerable numbers, and may prove troublesome during the 
coming season. The young bugs are most injurious, as they appear in 
much greater numbers, but may be brushed from the trees with a broom 
and deatroyed upon the ground. This mode of operation !s rendered the 
moresuccessful by their habits of congregating on certain parts of the 
tree at this age. They are then chiefly red in color, acquiring the black 
with their wings In the adult state. 

Its Favorite Food-plant. 

The box-elder for which the bugs showed the preference, is the Negundo 

oceroideB, nearly allied to the maples, and sometimes known by the com- 



278 Forty-first Report on the State Museuu. 

mon name of the ash-leaved maple. It is not» I believe, native to the State 
of New York, but occurs southward and westward from Pennsylvania. 

Distribution. 

The three-striped Leptocoris — the only U. S. species of the genus — is a 
western form , not occurring east of the Mississippi river. Its distribution, 
according to Uhler, is Colorado, Arizona, California, Kansas, Missouri 
and Mexico. It was observed by Prof. Uhler, at CafLon City, Cal., on 
August eleventh, at the roots of Cacti and Yuccas. It was found by 
Dr. Packard on July twenty-second, at the American Fork CafLon, Utah. 

Develops a Fondness for Fruit. 

The above was substantially communicated to the Country Gentleman 
for the issue of January 27, 1887 (see page 313 of this report). Since that 
time, the insect has been publicly presented under a more serious aspect 
than that of infesting shade trees — in that of a fruit depredator. As quite 
an interesting addition to our knowledge of its habits, the following trans- 
cription is made from Bulletin No. 12, of the Division of Entomology, U. S. 
Department of Agriculture, bearing date of 1886, and distributed in May, 
1887. The figure given on the preceding page is from the same source. 

Leptocoris trivittata injuring apples.— This bug is quite a common 
species and has been found in a greekt variety of situations. It is 
characteristically a plant-feeder, but has never 'been known to occur 
in such numbers as to do much damage to any cultivated crop. It has 
been found in large flowers like magnolia, covered with pollen, and 
occurs in summer on the stems and leaves of annual plants, which it prob- 
ably punctures. In August of the present year, however, specimens were 
sent to us by Mr. A. L. Siler, of Banch, Kane county^ Utah, as injuring 
fruit at Kanab. the county seat of the same county. Mr. Siler's attention 
was called to them by the postmaster, Mr. B. L. Younff, who stated that 
these insects were destroying their fruit crop, eating the fruit as fast as 
it ripened. On one tree wnicn Mr. Siler examined, and which bore apples 
of a medium size, they were present in enormous numbers,, and every 
apple that he could see was covered with the bugs. They were stated to 
have bred on the box-elder shade trees (Negunda aceroides). 

Whether the bug breeds, as above stated, on the box-elder, or simply 
frequents it from some preference entertained for it — all the accounts 
associating it with that tree, its designation in popular parlance, as "the 
box-elder plant-bug," would be quite appropriate for it 



is Carolina Linnaeus. 
The Carolina Mantis, 
(Ord. Orthoptera: Pam. Mantidje.) 

LiNNAUs: Syst Nat. I2th edit, ii. 1756, p. 691. 

Fitoh: in Amer. Quart Journ. Ajfr.-Soi., vi, 1847, p. 146 (as OryUus). 

Thomas: in Trans. HI. St Acrr. Soc., v. p. 441. 

GiiOYEB: in Rept C!omm. Agr. for 1866, p. 40 (habits, eto.); Id. for 1874, p. 133-4 (deeorip- 

tion and habits). 
Walsh-Biliet: in Amer. Entomol., i, 1868, p. 59 (habits and oviposiflon). 
Bilst: ist Bept Ins. Mo., 1869, pp. 169-171, figs. 94, 95 (general account) ; in ist Rept U. CL 

Entomoloff. Comm.. 1878, p. 334 (eats locusts) ; in 4th Bept id., 1886, p. 90. flff. as 

(eats ootton-worms). 
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Packard: Guide Stud. Ins.. 1869, p. 674. flic. 668; in 3d Rept U. S. Entomoloff. Oomm.. 

1888, pp. 810-3U (ffcnatomy). 
HuBBABiX: Orange Inseots, 1886, pp. 189, 190, flffs. 90, 91. 
IjINTNKB: in Count Gent, 111, 1887, p. 9 {egfSB, etoj. 

The Bgg^Packet. 

Two egg-packets, readily referable to Mantis Carolina, were received 

from Mr. C. M. Hedges, of Charlottsville, Va., one of which had given out 

the young insects which were sent with it, during the preceding April— 

the other, with its eggs unhatched, was taken in the month of December. 

Both were found on exposed board fences, and several others had been 

seen during the autumn. They were accompanied with 
a request for some information respecting them. 

These strange-looking objects would probably not have 
been recognized by their collector as containing eggs had 
not the hatched insects disclosed their nature. They are 
in masses of considerable size, as shown in the accom- 
panying figure, of a gray color, over an inch long by 
one half-inch broad and one-fourth of an inch high, 
rounded at one end and pointed at the other. In gen- 
eral shape, they resemble a small boat turned bottom 
upward; and this resemblance is still more marked in 
the broad, flat, keel-like structure that traverses its 
length. 

Careful examination will show from twenty to twenty- 
five layers in the packet, or more correctly, as many folds 
on each side, indicating, if each such fold contains a 
single egg, from forty to fifty as the usual number of 
eggs. From a larger cluster than the above, sent to me 
in February, by Mr. C. B. Moore, of Birds Nest,Va., sixty- 
five young Mantis subsequently emerged. 

This strange-looking object is well represented in the 
figure, except that the " keel ** does not present the braided 
appearance there shown, but could be better illustrated 
by corrugating in short folds a narrow strip of fiexible 
card-board, and then pressing at the ends until the folds 
touch one another in the center. They are simply in con- 

^^^'^'^s'^iS^' tact centrally, and not interlaced, as made to appear in 
packets of Man- ^, r, 
TIB Oabouna. ^e figure. 

How are the Sggs Deposited P 

The manner in which the eggs are deposited does not appear to be 
positively known— whether each one is extruded singly and the entire 
mass built up symmetrically by successive additions, as are the egg- 
pods of some other members of the same order of Orthoptera, the 
grasshoppers (see the oviposition of the Bocky Mountain locust, in 
the First Rept. of the U. 8, Entomological Commission, pp. 223-225, 
figs. 1-4), or if, as in other Orthopteree, as the cockroach and Croton- 
bug, it is slowly extruded as a full-formed egg-case. That it is not free, 
but fastened by its under surface to boards or branches of trees, even 
adapting itself to curves in the latter, would apparently indicate that it is 
built up on the surface where it is placed. Prof. Biley, in his First Beport, 
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published in 1869, has written of it: "I have found the mass while it was 
yet quite soft and freshly laid, and have dissected the female just before 
she was about to deposit, and I incline to believe that it is graducdly pro- 
truded in a soft, mucilaginous state, being covered at the time with a 
white, frothy, spittle-like substance, which soon hardens and becomes 
brittle upon exposure to the air." One who had witnessed the operation 
has rather vaguely stated of it that the eggs are " pumped out, and the 
entire mass elaborately shaped, with a fine instinct of construction as the 
process continues." 

Arrangement of the Egg-Packet. 

Apparently, the most reliable account of the structure of the packet and 
its deposit, is that given by Mr. H. G. Hubbard, in his Insects Affecting the 
Orange^ which states: "The eggs occupy flattened cells, placed in tw<f 
ranks, alternating with each other ; the cluster of cells has a braided or 
woven appearance, but consists simply of a continuous ribbon of mucus, 
folded in close flutings, ajid having an egg deposited in the bight or angle 
of each fold. The eggs are deposited simultaneously with the deposition 
of this ribbon by the mother insect, and the whole mass is at first soft and 
fiexible, but rapidly hardens by exposure to the air. 

The eggs are laid during the month of September, and are hatched in 
June of the following year. 

Egg-packetfl of Other Species. 

Prof. Westwood, in his Classification of Insects (i, p. 424), has figured the 

egg-mass of a Brazilian Mantis, which is attached to a twig at its base, and 

resembles a seed-pod, being of a green color, and terminating in a long, 

acute point ; and another case of a species from Bengal, of an oval, nearly 

globular form, attached to a twig by its longest diameter, with its keel 

upward. 

Appearance of the Insect. 

The insect produced from these eggs is of so peculiar and unusual an 
appearance, that in the Southern States where it occurs, it has received the 
popular names of "rear-horse," "race-horse," " praying Mantis," "camel- 
cricket," and even " the devil's riding-horse." In Europe they are known 
as sooth-sayers, diviners (j^trie-Dieu in France), from their strange attitude 
when at rest, as if engaged in prayer, with uplifted hajids. It is a brownish 
or yellow-green long-legged creature, two inches or more in length, broad- 
bodied in the female, but narrow in the male ; the many- veined thin wings 
resemble folded leaves ; the front wings have each a brown spot centrally, 
and are borne rather flat over the back ; the thorax is slender and almost as 
long as the body, looking like an elongated neck ; the head is small, but 
much broader than it is long, triangular, and carried vertically. The two 
sexes— the slender male and the stouter female, are shown in Figure 66, 
from Professor Eiley's First Missouri Report. 

Its Food and Habits. 
When the Mantis is disturbed, it raises its long back almost perpendicu- 
larly, with its long, stout, heavily-spined fore-legs in position for striking 
out at any object with which it is threatened. Its food consists entirely of 
living insects. In making its captures, it either lies motionless for hours 
at a time in wait for its prey, or else steals so slowly upon them that its 
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motion is hardly peroeptible, until It has approached within suitable die- 
tance, when its powerful prehensile legs are suddenly throwQ forward, 
(gasping its victim, which ie then held securely between the two apined 
joiuts of the legs folded one on the other, and devoured while Btruggling 
for escape. The food of the young oonaiate largely of plant-lice, but as 
they mature they catch and consume quite large insects. They feed upon 
flies eagerly ; they are believed to destroy large numbers of cotton-worma 
in the Southern fields; and they even prey upon the Boclcy Uouataln 
locust, as appears from the First Report of the U. B. Entomological Oom* 
mission, page 331. Prof. Riley states (Report of the Entomologist for 1883, 
p. 163) that they feed on the elm-leaf beetle, Galeruca xanthomelcena. 



Fia. so.— Theasinelcr<oket.llAi(TiB Caboluu; a, lemale: b, male. 
Mr. Hubbard (p. 189, op. cit.) records them as catching every moving 
insect that comes within their reach on the orange trees in Florida, Their 
voracity frequently leads them to devour one another, not only when just 
from the egg, when other food may not be convenient, but not unfre- 
quentiy the amorous male falls a victim to the stronger-bodied female. 
A writer has stated : "The females being much larger, stronger and more 
rapacious than their mates, will frequently seize and kill them, and after- 
ward make a good meal from their quivering bodies." 

Its Distribution and Usafnlnesa. 
Mantis Carolimi la a southern insect, abundAntaboutWashingtoD,D. C, 
but never occurring in the State of New Yorlt. Giover has stated that they 
have been successfully raised as far north as the Hudson river by bring- 
ing the egg-cases from the Middle States. Several cases were found fast- 
ened to the trees the next autumn, but after that they entirely disappeared. 
The eggs, probably, can not endure our northern winters. Could it be 
Introduced and acclimated In our Northern States, it would be quite 
desirable to do so, for it certainly renders great service In the large num- 
ber of noxious insects that it consumes In order to satisfy Its voracity. 
An instance is related of a single female devouring eleven livlngCJolorado, 
36 
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potato beetles in one night, leaying only the wing-cases and parts of the 

legs. 

It follows from the above statement of habits, that wherever this insect 

occurs, either in the egg or imago state, it is well deserving of being 

spared from the indiscriminate destruction usually extended to all of the 

insect world, in the mistaken idea that only harm can come from this 

class of animated nature. The number of beneficial insects is very large — 

by far too large to attempt their enumeration. There are entire families 

which are composed of only such species as are of eminent service to 

mankind. 

Other Species of Mantis. 

Figure 67, from Westwood, represents an European species which is quite 

common in the south 

of France— the Man- 
tis religiosa liinn., 
commonly known as 
the Prie-Dieu, It is 
regarded as perform- 
ing its devotions, 
when it has assumed 
its usual attitude 
with uplifted fore- 
legs, while, in reality 
Fza. 67.— Mantis BZLiaioBA, of Europe. it is lying in wait 

for its prey. Its conduct at such times has been thus described : 

Settled on the ground, it raises its head and thorax, clasps together the 
joints of its front legs, and remains thus, motionless for hours together. 
But only let an imprudent fly come nearly within reach of our devotee, 
and you will see it stealthily approach it, like a oat who is watching a 
mouse, and with so much precaution that you can scarcely see that it is 
moving. Then, all of a sudden, as quick as lightning, it seizes its victim 
between its legs, provided with sharp spines which cross each other,- con- 
veys it to its mouth and devours it. Our make-believe nun, Preacher, 
Prie-Dieu, is nothing better than a patient watcher and pitiless destroyer. 

Mantis oratoria Linn., is another European species, of smaller size, and 
less commonly met with. A South-American species, Mantis argeniina, 
according to Burmeister, seizes and eats small birds. 

A species of Mantis^ not yet determined, has been sent to me, by Mr. W. 
E. Walsh, of Benson, Arizona, as feeding on vegetation [?]. It is a more 
robust form than the M, Carolina, Its fore- wings are leaf-green, quite 
broad — their breadth being nearly one-half their length. The stigma is 
merely defined by its elevated margin, not being marked with color as in 
M, Carolina, The hind- wings are crossed with about fifteen broken bands. 
The anterior legs are quite stout and more strongly and numerously 
spined than in Carolina, The prothorax is broad over the base of the fore- 
legs, and but slightly toothed on the sides. 

In Mr. Scudder's " Catalogue of the Orthoptera of North America," four 
species of Mantis are named as occurring in the United States, of which I 
have no knowledge, viz. : Mantis chloropTiaca De Haan, Watertown, N. Y. ; 
M. geminata Stoll, Georgia or Virginia ; M, inquinata Serv., South Caro- 
lina ; and M. phryganoides Serv., New York and Cuba. 



(B.) 

ENTOMOLOGICAL ADDRESSES. 



The republication of the following papers of the Entomologist seemd 
desirable, in consideration of their having been printed without the oppor- 
tunity of correcting, in proof, the many typographical and other errors 
that they present; and further, that no extra copies (of the first two) were 
secured by the author for distribution to those whom they would fail to 
reach in their original issue, and to whom they might be of value or of 
interest : 

[From Prooeedinips of the 34th Conyooation of the University of the State of New York J 

THE PBESENT STATE OF ENTOMOLOGICAL SCIENCE IN THE 

UNITED STATES. 

(Bead before the Oonvooation at its Meetinic on July 7, 1886.) 

It would seem proper that a paper upon the present state of entomolofirlcal science in 
our country should be prefaced by a history of its progress. But in two attempts made 
by me to sketch this history very briefly, the sketches have srown to such a length as In 
themselres to occupy all the time allotted for this paper. I have therefore laid them 
aside for the present, and will only ask your indulgence for a few introductory remarks. 

Eablt Entomological Studies. 

Entomology, as a science— although Its foundations were laid three hundred and 
fifty years B. G. by Aristotle, the father of zo^^logy, the pupil of Plato, and preceptor of 
AlexandertheGreat— can only date in this country to a period within the memory of 
many of those now living. True, the ravages of insect pests had previously been 
observed by agriculturists and recorded in agricultural and scientific journalSr 
as those of the " army-worm " (then called the black worm) in 1743, of the Hessian * 
fly, in 1768, and of the ch|nch-bug in 1783: — scientiflo study and description 
had been made by Peck, afterward a professor of natural history in Harvard 
College, of a noted insect pest throughout New England* the canker-worm, in 1796: — 
poUeotionp of our insects of considerable magnitude had been made by naturalists 
from abroad' and taken to Europe during the latter half of the eighteenth century* 
where they were described and named by LinncQus, Fabricius, Drury, and others:— a 
work upon American insects, entitled "Natural History of the Barer Lepidoptera of 
Oeorgia," in two volumes, folio, with colored plates of insects and their early stages, 
which has justly been styled an " ouvrage de luxe," bears date of 1797, but of the Lon- 
don imprint, having been edited by a distinguished English botanist, and published 
through the subscriptions largely of the English noj^illty:— as early as 1806 a catalogue 
of the insects of Pennsylvania was published by Melsheimer. giving the names of 
1,863 species, but they were merely traditional names, unaccompanied by descriptions, 
of which only 206 can now be identlfled.— Yet, while we bear in grateful remembrance 
these early entomological studies, together with others of the kind that may not now 
be referred to, it is without disparagement of them that we flnd the foundation of entO' 
mological science In the United States, in the systematic study, description and publican-. 
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tlon of our insects by Thomas E|^7. the author of ''American Entomology," the flxst 
chapters of which were issued in 1817. 

Foliowincr these studies came scores of earnest and successful workers, who hare 
contributed in ffivins to our science the proud position that it now holds. The simple 
enumeration of their names would be too Ions a list for the present occasion. Their 
labors are held in grateful appreciation wherever natural history is cultivated, and 
they are the acknowledf^ed peers of any of their European collaborators. 

Speoial Studies of Insect Orders. 

It is perhaps fortunate that the field of study presented to the entomological student 
is so broad, that if he would render the best service to the science —instead of frittexfnir 
his labor over the entire field, he is compelled to become a specialist and oonflne him- 
self to a single group of ordinal or even family value. 

It is for this reason that the knowledge of our insects shows aulte unequal doTolop- 
ment in the several orders in which the class is divided. The two orders tiiat are the 
most advanced are the Goleoptera (beetles) and the Lepidoptera (butterflies and motha). 
Of these, the several families have been systematically worked and catalogued, and it 
is possible for the student to name most of the specimens contained In his cabinet* by 
the aid of synoptical tables which have been prepared ; while in the other five orden 
(as most generally accepted), the original descriptions will have to be consulted when 
accessible in their scattered and perplexing distribution throughout numerous Bcientlflc 
journals ; or the material for which name and classification is desired, must be sub- 
mitted to speciali^ in the orders who have the disposition and the time to devote to 
such usually unremunerative work. 

The Goleoptera, from the facility with which the collections are made and their 
simple preparation for the cabinet, have received the most study. About ten thousand 
of our species are known, described, and catalogued. A classification of them has been 
recently given (in 1883) in a volume entitled. " Classification of the Coleoptera of North 
America," by Drs. LeC!onte and Horn. Not only does this volume afford to the American 
student the needed facility for his study, but so admirably does it embody and present 
the fruits of the life-labor of one who was peculiarly fitted for the work —Dr. LeConte. 
whose recent death we mourn— that the new system of classification and order of 
sequence therein presented, marks so great an advance upon previous systems that it 
can hardly fail of being accepted by the scientific world. 

The attractiveness of the butterfiies and moths constituting the order of Lepidoptera. 
as well as the economic importance of their larvSQ in their dependence for a food-supply 
so largely upon the crops which are deemed essential to our existence or comfort, have 
long made them favorite objects of study. About five thousand species have been 
described. 

The butterfiies have been carefully studied and largely illustrated in their several 
stages. A volume given to the public the present year, prepared by Prof. French, of the 
Southern Illinois Normal University, for the use of classes in zoOlogy and private 
students, under the title of "The Butterfiies of the Eastern United States" (all that 
region lying east of Nebraska, Kansas and Texas), enables the student, by the aid of 
synoptic tables, simple descriptions and excellent figures, to identify almost any 
butterfiy pertaining to this Atlantic zod-geographlcal province. Of the moths (all of the 
Lepidoptera not butterfiies), several families, as the ^hmgidcR, Bornhvcidee and Oeome- 
tridcB, have been given good illustration, and all have been advanced through the 
enthusiastic labors of special students. 

While striving to avoid irrelevant detail In this paper, it would not be proper, even in 
so cursory a reference to scientific labor richly deserving many pages for its simple 
record, to omit mention of the debt we owe, for a very respectable knowledge of our 
Diptera (flies, gnats, etc.), to Baron von Osten Sacken, for a long time a member of the 
Russian Legation at Washington, and to his friend Dr. Loew, of Prussia. And, as we 
recall the " Synopsis of the Neuroptera of North America," and several other kindred 
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piabUoations not mnoh less extenefye. which fflve ns about all that we know of onr 
draffon-flies, May-ffles, oaddls-flies, etc.. we can not forego mention of the name of 
1>T. Hermann Haffen. the highest IMnfi: anthorlty in this order, lonflr distinfiniished in 
X^assia as one of the leadlni; entomoloffista of Europe, but mahy years ago Induced by 
IjouIs Aipasslz to transfer his labors to this country under the temptation of an 
unexplored Neuropterous fauna, together with the opportunity for its study in a life- 
professorship at Harvard University. 

Commendable progress has been made In the study of the Orthoptera, of which 
grasshoppers and crickets are representatives, through the attention given to the order 
by Mr. Scudder during a long term of years, and later by the members of the United 
States Entomological Ck)mmlssion in their investigations of the Rocky Mountain locust 
and allied species. A synopsis of the AcrididcB (grasshoppers) has been published, but 
some of the families have not been catalogued. To the kindness of Mr. Scudder I am 
indebted for an estimate of 450 described species of North American (north of Mexico) 
Orthoptera, of which 276 are Acridlans. 

In the Hemiptera (plant-Uoe, scale-insectSt cicadas, plant-bugs, etc.), far less progress 
has been made than with the same order in Europe. Collections and descriptlon9, 
however, have advanced to the extent of permitting the publication of a catalogue. 
The first part of a catalogue, embracing the suborder of Heteroptera, of which the 
plant-bugs are typical, has recently been published, giving the names of 1,450 species, 
while the remaining suborder of Homoptera Is in preparation. 

NXTMBEB OF DESCRIBED INBBOTS. 

A comprehensive idea of present acquaintance with our insect fauna, so far as relates 
to the forms we have to deal with, may be obtained from the following statement: 

Dr. Packard, well known from his extensive writings as a leading entomologist, has 
estimated (although somewhat roughly) that there are within the limits of the United 
States 60.000 species of insects.* Of these there are at least (we can not give the precise 
number, as some of the orders are still unoatalogued) ss.ooo descilbed specles.t 

LiTERATXJBB OP THE SoiENCB. 

The literature of American Entomology has become so voluminous that a good work- 
ing library for a student whose studies embrace all the orders of insects, would contain 
at least five hundred volumes, and this would need to be supplemented by the privilege 
of access to some public library where would be found other works needed for occa- 
sional reference— not one so barren of scientific publications as our State library, whose 
catalogue (subject-index) gives but eighty-five entotnologlcal titles. 

Unfortunately, much of the literature, the more recent, and, therefore, the more desir- 
able, is scattered through the publications of scientific societies, government reports, 
reports of agrlcitltural and horticultural societies and agricultural papers. 

Qovemment i\(&2icafion«.~The knowledge of our insects has been greatly promoted 
through the liberality of the general government in the large number of valuable pub- 
lications that have been Issued and distributed gratuitously by the Department of 
Agriculture, the Department of the Interior, and the Engineer Department of the Army. 

Smithsonian InsHM'um PublicaJt\ons,—^)iQ kindly aid extended by the Bmithsonlan 
Institution has proved of incalculable service. Several of the monographs which have 
contributed so largely to the advance in this department of science owe. even their 

* Hajden's Ninth Arniual R«port of the United Statee Geographioal and Geological Survey of the Terri- 
toiiea for 187S. Washington, 1877, page isea 

f In the MTeral orders as follows : Lepidoptera— Butterflies (Edwards List, 1884), 614. Moths (Grote Oheok 
Liatk 1883), a;l84. Tineidie, not included by Grote (Chambers List. 1878). 779. Diptera (Osten Saoken esti- 
mate in 1878), 2,600. Ooleoptera (Henshaw List of 188S), 9,507. Hemiptera-Heteroptera (UhJer Check List, 
1886). 1,448. Hemip.-Homoptera (Uhler estimate), 1,200. Orthoptera (Scudder estimate), 490. Hymenop- 
tara and Neoroptera combined, at least 6^600. 
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preparation to special reaaests made by the Institation, and to material In considerable 
part supplied from its collections. We are indebted to itfor twenty-two valnable pabll- 
cations on Insects. 

iSeriato.— Prompt description of new species, of observations of Interest, or of special 
stadies, obtain ready publication In the four serials* (two monthly) that are devoted to 
current literature. Sixty-three volumes of serials have been Issued. Inolndinir the 
Canadian Entomolosrist, published in London, Ontario, with contributors mainly from 
the United States. 

BiBLIOOBAPHY. 

The aid In any department of study afforded by proper bibliography is appreciated 
by every student The entomological student is fortunate In having probably the most 
complete bibliography ever prepared of any branch of natural history, in the "Biblio- 
theca Entomologica " of Dr. H. A. Hagen. The labor involved in a work of this scope, 
may be appreciated when we state that it was eight years in compilation, Involvins 
-visits to all the principal capitals and libraries in Europe, and that eight hours a day 
for three Fears was devoted to its proof-reading. It embraces all entomological books 
and papers issued fropi the earliest times to the year 1869. the time of publication — 
18.130 in number, by 6,617 authors. From the year 1874, an annotated biographical record 
of all writings upon American Insecte has been given in Psyche. It is now appearing 
in the form of title-slips which may be used as card catalogues, and has reached the 
current number of 388i. 

A bibliography of American Economic Entomology Is now in course of preparation 
by Mr. P. Pickman Mann, of the Entomological Division at Washington, which contains 
at present about twenty-eight thousand manuscript cards, with the compilation* per- 
haps, not over half completed. 

LiFE-HlSTOBIES OF IkBEGTS. 

A knowledge of the life-histories of the insecte of a country, may properly be taken 
as a measure of Ite progress in the science, for such knowledge must ever afford the 
baitis for advancement In the right direction. In the applications of the science to pro- 
tection from insect injury, it is Indispensable, for until we have learned the several 
phases that Insects assume— their hablte, their environments— we do not know how, 
' when, or where they may be mpst effectively attacked. To our economic entomologists, 
therefore, partlculary to Dr. Fitch and Prof. Riley, are we indebted for the possession of 
full life-hietories of a large number of our injurious species. Some of the histories 
that have been given us. in their faithfulness, fullness, details and illustration, might 
serve as models for all similar work. Special mention deserves to be made of the 
admirable life-histories of our butterflies, published by Mr. W. H. Edwards, in his two 
quarto volumes (a third in preparation) of the "Butterflies of North America." No 
other country can boost of such a series, so laboriously studied, so elaborately given, 
and so beautifully illustrated. 

But in a knowledge of the early stages of our insecte, generally, we are much behind 
European advance. Thus, we may know the larval form of one-fifth of our lepidoptera : 
in Europe about four-fifths are known, together vrith their food-plante. Of our coleop- 
tera. the larvte of only abaut two per cent of the named species have been described, 
although quite a number are in collections awaiting description and proper illustration. 

Anatomical Studies. 

The studies of the anatomy of insecte have been numerous, and. from their ability, 
have added much to the biological knowledge of this class of the animal kingdom. 
Among the many names associated with this advancement may be mentioned those of 
Packard, Scudder. Hagen. Burgess, Geisler, Minot, Mark. Dimmock,Leidy,Wyman,and 
Chambers. 

* Tranaaotiona of the Amerio«a Entomologioal Sooiaty, Pqrehe, Bntomologioa Amerioaaa, and tha 
Oanadian Bntomotogiatb 
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In a recent paper upon the " Systematlo Position of the Orthoptera in relation to 
other Orders of Insects," Illustrated by forty plates. Dr. Packard has fflven an abstract 
of the results of the examination of the external anatomy of a larger number of forms 
inoludlmi:, also. Pseudonenroptera and Neuroptera, than had ever before been broosht 
together. He proposes to modify our ffeneral seven order olassifloation by separatinic 
the Paeudoneuroptera from the Neuroptera, and Dermatoptera (oonsi sting of a sinfflo 
aberrant and perplexinuT ffenus, Fofficaia) from the Orthoptera. This modification, 
toflrether with a change made In the last edition of his " Quide " in the elimination of 
Thysanura— alowsTOupof wingless forms showing myriapod features— would give 
the following sequence of orders: 1. Thysanura; 3. Dermatoptera: 3. Orthoptera; 4. 
Peeudo-Neuroptera : 6. Hemiptera: 6. Neuroptera; 7. C!oleoptera; 8. Diptera: 9. Lepi- 
doptera; 10. Hymenoptera. 

Although the Thysanura are so degraded a group in development It is honored by 

I>r. Packard with possessing a hypothetical form ("a lost type") in which he suggests 

that all of the million of species of insects now peopling the globe may be supposed to 

have had their origin. 

Histological Studies. 

Histological studies, consisting of observations of the powers, peculiarities and 
modifications of the cells that form the tissues of the animal kingdom (as also of the 
vegetable), and outside of which no life exists, are no longer confined to the medical 
profession, but have been earnestly entered upon by the zoologist Until recently, his- 
tological study of our insects has been neglected, but it may now be regarded as fairly 
commenced, with every promise of its successful prosecution. 

Some valuable studies have lately been made by Dr. Charles Sedgwick Mlnot among 
which may be specially cited his "Histology of the Locust" as given in the Third Report 
of the U. S. Entomological Commission, in sixty pages and fourteen plates, seven of 
which are devoted to the brain of the locust 

For other contributions we are indebted to Dr. Packard and Dr. £. L. Mark. 

Ehbbyolooical Studies. 

Contributions of much value to the embryologlcal history of insects have been made 
in this country, which will com pare favorably with those of the German schools. Among 
several others worthy of particular mention are those of Dr. Packard upon some 
species of dragon-flies, the currant-worm, the locust and some ooleopteraand hymen- 
optera. An incentive to these studies has been the hope that they might furnish a safe 
and satisfactory guide in classification, but up to the present they have failed to yield 
any infallible data. Another incentive should be found in the facility of study afforded 
in the often transparent egg-envelope of the insect and in the rapid development of the 
embryo— in the house-fiy, Musca domestica, a period of only twenty-four hours. Addi- 
tional inducement is offered in the idea that has been advanced, that the embryologlcal 
development of an insect should present the series of changes through which It has 
passed in its evolution from the first hexapod to the rank that the species now holds, 
i e., that the egg should furnish an epitome of ancestral history. But this has not been 
realized. The summary, as presented, is too condensed, and has been, it ts claimed, 
too greatly infiuenced by a natural tendency to variation, and readiness of adaption to 
conditions. Much that is sought for is not to be seen. Missing links mar the continuity, 
as in the evidences of the rocks. And there will always be " missing links " in the chain 
of evolution with which it is sought to bind all living forms, and all that have had life, 
to the primordial nucleated celT'— itself "evolved from inorganic matter through 

electro-chemical force." ^ 

Economic Studies. # 

The study of insects in their relations with man— of their character, habits, trans- 
formations, food-plants, enemies, diseases, etc..— with a view of affording protection 
from the excessive ravages of a large portion of their number, or of utilizing the bene- 
fits that some may subserve — Is what is understood as economic entomology. In this 
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partioalar department we are able to report rapid recent proffress, and an adraiMM 
quite beyond tliat attained in any other country. For t&is there are two reasons : 

First— The study is a necessity for us. In no other country are airricultural products 
subjected to depredations so ffreat as in the United States — a condition resultinir ttom 
the introduction of a large number of the most injurious insect pests of Europe unat- 
tended by their natural parasites, and from the multipUcatlon of species and indiyid- 
uals through the large areas devoted to special crops, as fruit orchards of five hundred 
acres, and wheat fields of from twenty-five to thirty-flve thousand acres.* 

5eoorui— State and National aid extended to the study. Nearly fifty years ago (in ISSTU 
we find unequivocal recognition of the policy of the State in providing for investigations 
of this nature, in the instructions by Governor Edward Everett, of Massachusetts, 
under which that invaluable ** Treatise on Insects Injurious to Yegetation," was pre- 
pared by Dr. Harris. In th^m we read as follows: '*It is presumed to have been a 
leading object of the Legislature, in authorising this survey, to promote the 
agricultural benefit of the Commonwealth, and you will keep carefully in view the 
economical relations of every subject of your inquiry. * * * the promotion of com- 
fort and happiness being the great human end of all science." 

The example of Massachussets was followed by New York in 1663, in directing and 
providing for the investigations of Pr. Fitch, which were so ably continued through a 
long term of years. To the high estimation in which these reports were held, and the 
practical results attending them, we are indebted for the subsequent investlgationfl 
and reports of the State entomologists of Missouri and of Illinois, which have been of 
a high order, l^orty State reports on injurious insects have appeard. 

An entomologist (Mr. Glover), had been connected with the Department of Agriculture 
at Washington since 1863, by whom annual reports were issued, but with his study of 
insects, many other oi&cial duties were connected. In 1878, in recognition of the 
growing importance of the study, an Entomological Division was established, organized 
for efficient work with a chief and assistant, and facilities for ample illustration and 
publication given it. From that time to the present, the work of the Division has con- 
tinued to increase in magnitude and importance. Appropriations were made for it the 
last year, inclusive of a special appropriation for the encouragement of silk-culture in 
the United States, of $40,000. With such means at its command it has been able to make 
thorough studies of a large number of our insect pests : special sdentiflc study of cer- 
tain little known groups (as the Coccidc^ OhaXcididcz, etc.) ; of the insect enemies of the 
cotton, wheat, hops, and other crops: and to publish these investigations in an annual 
report, having an edition of four hundred thousand copie8.t and in bulletins and 
otherwise. 

But the labors of this Division which have particularly contributed to the advance- 
ment of economic entomology have been those for the discovery of the most efficient 
materials for use in the destruction of insects, known as insecticides, and in 
mechanical devices for their application. Of the former, are arsenical poisons, 
pyrethrum. kerosene emulsions, and bisulphide of carbon; of the latter are various 
spraying pumps, nozzle-forks for under-sprairing the cotton-plant* eddy-chambered 
nozzles, cyclone nozzle, centrifugal throwers, bamboo-hose extension pipes for spray- 
ing tall trees, and other like devices in bewildering nomenclature. At the late World's 
Centennial Exposition at New Orleans, 117 implements for the application of insecticidea. 
either in powder or spray, were exhibited by the Entomological Division, ranging from 
the simple powder- bellows for household use, to a complicated field atomizer in which 
the agitating and distributing machinery is operated by the wheels of the cart upon 
which it is drawn as it scatters its impalpable spray over nine rows of cotton at 
once. • 

Additional appropriations have also been made by Congress of $lo.ooo and $l6,ooo a 
year, for the investigations by a special commission of the Bocky mountain locust, the 
cotton-worm, and a few other insects, whose ravages were so extended as to assume a 

• Firat Report on the Ineeott of New York, ISBk, pp. 8^ IL f At ft cost of at leMt •fiOtOOO. 
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national importance The oommlBsion has ffiven us the result of Its labors in four larff e 

octavo volumes (a fifth is In preparation > and in seven bulletins which more than equal 

Another volume in size. 

Entomological Societies. 

The establishment of entomological societies has contributed much in stimulatlDflr 
the study of our insects. The first society, under the name of the Entomological Society 
of Pennsylvania, was established at Baltimore in 1842. It would seem to have been a 
premature organization, resulting in the publication of no papers, probably in the 
presentation of none, and with a membership that never exceeded the requirements of 
ofDcial duties. 

At the present there are four societies in active operation in the United States, and 
one in Canada ; established at Washington, Philadelphia, Brooklyn, Gambridice, Mass. , 
and London, Ontario.* Each of these is issulni; publications and has its library and 
collections. There is also an entomoloflrioai club connected with the American Associa- 
tion for the Advancement of Science, holding an annual series of meetini^ for the 
presentation of papers and for general discussions. 

It is indicative of interest and efficient labor that American entomologists are sue- 
laininff an equal number of societies with our European collaborators, there beingr five 
n Europe ~ of London, Belflrium, France, Italy, and Russia. 

Entomolooical Collections. 

Several lari^e collections of insects have been broufirht tofcether in this country, which 
fully meet the purpose for which collections in natural history are made, viz.: An 
exhibition of the fauna, more reliable means of naminer new material than from pub- 
lished descriptions, preservation of types, opportunity of comparison of native forms 
with those from other parts of the world, and access to ample material needed for 
monofirraphie work. 

Prominent amon^r the general collections may be mentioned those of the National 
Museum at Washiufirton, the American Entomoloflrical Society at Philadelphia, %nd that 
of the Museum of Comparative Zo()lofcy at Cambridge, Massaohuset^ts. The last named 
is the boast and pride of the American student In it is contained, with every possible 
appliance for protection from harm, the collection of Coleoptera which represents the 
life-labors of Dr. LeOonte, and rich with its 4.000 type specimens ; Baron von Osten 
Saoken's collection of 2,soo Diptera. including his types and tho^e of Dr. Loew ; Cham- 
bers' collection of Tineidai: the collection made by the Essex Institute of Salem, Massa- 
chusetts : and types of Zeigler, Melsheimer, Say, and others. But its chief attraction is 
in its biological collection. In which illustration is given, more or less full, of the 
natural history of above 6,000 species, in their several stages of development, their 
characteristic depredations, food-plants, architecture, diseases, the parasites that prey 
upon them, etc. • No other collection of the kind in the world surpasses it. if, indeed, 
any equals it 

A collection limited to a single order of Insects, the Lepidoptera (butterflies and 
moths), is to be found in Beading, Pa., which is probably the largest ever brought together 
by a private individual. It has been made by Mr. Herman Strecker, and has attained 
its present magnitude and value through many years of labor, of privation, and an 
enthusiastic zeal which has known no limit short of full representation of all American 
forms, and the possession of the most rare and desirable of exotics of the several con- 
tinents and islands of the sea, so far as they have been procurable, regardless of their 
cost Something of an idea of its extent may be had from the statement that it occupies 
000 closely packed drawers of the ordinary Carman museum size, 16x20. seventy of 
which are devoted to a single genus of butterflies— Popt/io, of which our large yellow 
swallow-tail may be cited as type. The number of named and classified specimens is 
said by its owner to exceed 70.000. 

* Entomolofcioal Society of WMhington, American Entomological Society, Brooklyn Entomoi sgioal 
Society. OambridiKe Entomolojrical Club, and the fintomolocrical Society of Ontario. 
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ENTOMOLOOIGAIi LIBRARIES. 

A reference to some of the entomologioal libraries of the United States should be of 
interest as showing tbe aid found necessary or desirable to our students in the 
prosecution of their studies. 

The first in importance is that of the Museum of Comparative ZoOlof?y at Cambiidi^e, 
Massachusetts, having assumed that rank from the incorporation with it of the private 
library of Dr. Hagen. It is rich in works on Neuroptera. in Bibliography, and in ana- 
tomical, physioloffical and bioloffical papers. It is judged to contain about 2,000 
volumes and 3,000 pamphlets. 

Harvard College library contains about 460 volumes. 

The Public Library of Boston has about 6&0 volumes, nearly all standard works and 
but few pamphlets. 

The Boston Society of Natural History reports about 900 volumes and 550 pamphlets. 
About one-third of these formerly constituted the private library of Br. Harris. 

The Astor Library of New York has about 500 volumes. 

The Buffalo Society of Natural Sciences has over 500 volumes and about as many 
pamphlets. 

The library of the American Entomological Society at Philadelphia is said to 
consist of 1,728 volumes, inclusive of some general works but in part rolatlng to 
entomology. 

The Academy of Natural Sciences of Philadelphia, 066 volumes and 564 pamphlets. 

The Peabody Institute at Baltimore, over 800 volumes. 

Of private libraries may be mentioned the following: That of Mr. Scudder. of 766 

^ * • 

volumes tiod nearly 2,000 pamphlets, rich in works on the Orthoptera, butterflies, fossil 
insects, and the anatomy and embryology of insects. 

Professor Biley's library contains about 700 volumes and 3,ooo pamphlets, largely of 
biological and economic publications. 

Dr. LeConte's Jibrary, which has been scattered since his death, was mainly in 
Coleoptera, and contained 700 volumes and 800 pamphlets. 

Dr. Packard's library, of 470 volumes and 600 pamphlets, has a special value in 
its embryologicol and morphological works. 

Mr. Uhler's library, selected with special reference to his studies of the Hemiptera, 
contains over 300 volumes and 500 pamphlets. 

The above items are drawn from a publication by Mr. Scudder in I88O, entitled " The 
Entomological Libraries of the United States." Since it£ compilation, large additions 
have doubtless been made to each one of the libraries. 

PALa:ONTOLOGICAL ENTOMOLOGY. 
Notwithstanding the abundant wealth of our insect fauna, ever yielding discovery of 
previously unknown forms, while unnamed and unclassifled material is an embarrass- 
ment in all of our large collections, the ancestors of these myriad forms have not been 
permitted to lie neglected in the beds of rock that have held their forms for countless 
ages. The discovery, several years ago (in 1867), in the Rocky mountains, of beds of 
fossil Insects of unsurpassed richness, has given both the opportunity for, and the 
impetus to, their study. During the past twenty years Mr. S. H. Scudder has devoted 
much time to the fossil insects occurring in the Devonian rocks of New Brunswick, dnd 
in the carboniferous, triassic and tertiary beds of the western States and territories, as 
may appear from a list of sixty-four publications upon these and European forms, 
published by him up to I882. Some tertiary beds of a lake basin at Florissant, in Colo- 
rado, have proved far more prolific of insect remains than any others in the world. 
About 12,000 specimens have been taken from them, representing each of the general 
seven orders of insects, while hundreds of thousands have been left behind. Among 
them was the first fossil butterfly ever found in America (nine were known from the 
tertiaries of Europe), and the •most perfect one ever found. It is described as **ln a 
wonderful state of preservation, the wings expanded as if ready for the cabinet, and 
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absolutely perfect, with the exception of a small ani^le of one winp:. The anteunie are 
nearly perfect The marklnRS of the wlnfirs are perfectly preserved, and In portions of 
the snrface the form of the scales can be determined with the miscroscope." 

Entomology in our Schools. 

I reiarret that I haye to report that entomoloflry has not been ffiyen the place in our schools 
that it deserves. In our State, the Albany Normal School and the Oswetro Normal School 
have ffiven excellent instruction in i1>— in the latter united with laboratory work. Cornell 
Univerelty sustains a professorship in entomology, with courses of lectures, a labora- 
tory, a larfire named and classified collection, and a library so rich In its serials that 
every entomological journal published in the world finds place in it In some of our 
public schools occasional talks are siven upon Insects when teachers may chance to 
have a tante for the study. Elsewhere, lectures upon entomology are driven in course at 
Harvard University, the State College of Maine, the Michigan State Agricultural 
College, Purdue University at Layfayette, Ind.. the Illinois Industrial University, the 
Iowa Agricultural College and the Kansas State Agricultural College. In each of the 
State institutions, particular attention is paid to the economic asi>eotof the science. In 
some of the common schools of California the science is taught and collections are 
made by the pupils, in consideration of the interest lately aroused by the great increase 
of fruit insects In that State. 

The above, with the exception of some academic instruction in other States, is the 
sum. so far as known to me, of what is being done in our institutions of learning iu 
this department of science. 

Will you pardon me if I go beyond the scope of my topic, to enter a protest against 
this neglect of the study ? Its importance, viewed from a utilitarian standpoint nlone, 
as might easily be shown, entitles it to a reasonable share of attention. Compare it, if 
you please, in practical importance, with the study of botany, which has become so 
popular in our schools. Some idea of its importance may be obtained from the state- 
ment that careful computations, based upon the census returns of the agricultural 
products of the United States, show annual losses to these products of two hundred 
millions of dollars, a large proportion of which are preventable. In interest nothing in 
the range of natural history can equal the study of the wonderfully varied habits of 
Insects and their marvelous transformations. As a mental discipline, it is fully equal to 
the study of the classics, in its stimulation of the powers of observation, comparison, 
discrimination, memory, while it tends to promote habits of study, industry, delicate 
manipulation, order, neatness, and precision, which can not but prove of service in any 
occupation or position in life. 

Have we the text-books for school instruction, such as are found in other branches of 
natural history— in botany, for example ? No. we have not; nor can we have, nor are 
they needed. The synoptic tables and brief descriptions that would be required for the 
identification of our United States species, with only twice the space devoted to an 
insect that is given to a plant, would occupy, as I have computed, forty volumes of the 
size of Gray's School and Field Book of Botany. But identification of species is not the 
end of entomological study. With *' Packard's Guide to the Study of Insects" in the hands 
of the teacher, and with such assistance as would be suggested by it, he could sopn pre- 
pare himself to give better instruction than that usually obtained from text-books 
alone. No branch offers such facilities for object-teaching. The objects are almost 
innumerable— they cost nothing — they even come to you unsought You could take one 
hundred species of flies alone from your window-panes. Surely, there is no valid reason 
for not introducing at once this study in our schools. 

Is it right, I would ask. in passing, and I use the word in its full import as antithetical 
to wrong, that the 283 academies and academical departments in our State should be 
able to report but fifty-one of their number as giving instruction in zoology — less than 
one-fifth ? And yet this is the study that would teach of those wonderful organisms, 
instinct with life and intelligence, associated with us upon a globe in which the adapta- 
tions to their wants are as perfect as for our own, and each with a structure in which 
God is revealed as unmistakably and as clearly as in the structure of the universe. 
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In olosins this sketch, quite imperfect from the brief time that could be devoted to It, 
I desire, Mr. Chancellor, to express to you and to your Honorable Board the obliffationa 
and the gratitude of American entomolonrists for the encounMcement that for so many 
years you have continued to extend to this department of study. The resumption, a few 
years aRO. of economic studies under State authority and provision, after a lotus 
intermission, was largrely owinff to your instrumentality, and to your reooRnitioa of 
their usefulness in the promotion of the afirricultural interests of the commonwealth 
and of the country. 



[From Entomolofirica Americana, it. 1886, pp. 143-160.] 

ANNUAL ADDRESS OF THE PRESIDENT OF THE ENTOMO- 
LOGICAL CLUB OF THE A. A. A. S. 

(Bead at the BuffeJo Meeting of the American Association for the Advancement of 

Science. August 17, 1886.) 

Gentlbmen.— I do not know that I can better discharge the duty devolving upon me, 
of the presentation of an address on this occasion, than in reference to some of the evi- 
dences of the continued progress made in our department of science, as shown in pub- 
lications which have appeared since our last meeting. Little that I shall refer to. may 
be new to most of those present, yet a retrospect of labor satisfactorily performed and 
successfully prosecuted, is always agreeable to those who have had part therein, while 
it may prove of interest and of value to those who are not present with us, or active 
members of our corps, or who may not have access to our current literature. 

Each of the several Orders of insects has been advanced through valuable studies 
and publications. While in some of the orders, the publications have been but few. yet 
it is gratifying to know that collections are being made in them and studies prose- 
cuted, of which we may look for the results ere long. 

Publications in the Sevebal Orders of Insects. 

In the HYMENOPTERA, a Monograph of the Ghrvsidid(E has been published by Mr. 
S. F. Aaron, containing diagnostic descriptions of genera and species. Seventy-four 
species are described, over one-half of which are new to science : nearly all are con- 
tained in the collections of the American Entomological Society, of which Mr. Aaron is 
the curator. A list of the more important writings on the CfirpaididcB is appended, and 
the paper is illustrated in five plates (Transactions of the American Entomological 
Society, xii, 1886, pp. 2(»-248). 

Mr. Wm. H. Ashmead has given a Biographical and Si/nont/mical CcUaloffue of the. Korih 
American d/nipidcB, containing 172 speciert, together with a list of the trees and plants 
upon which they occur. It appears that these insects are so nearly confined to oaks (of 
the twenty species of oaks enumerated), that only thirteen species have other food- 
plants (Id., ib., pp. 291-304). 

From the same author we also have Studies on North American OhalcididtB, giving 
descriptions of twenty-five new species from Florida and notes upon others (Month. 
Proc. Am. Ent Soc. for Dec, 1886, pp. x-xlx ; Trans. A E. S., xili, pp. 126-135). 

Mr. L. O. Howard, of the Entomological Division of the U. S. Department of Agricul- 
ture, who for several years past has been engaged in the study of the Interesting and 
serviceable family of the Chalcididce, is contributing to Entomologioa Americana, a 
generic synopsis of the family, which he has divided into twenty sub-families. The 
European genera have been combined with our own, as many of them will doubtless 
be hereafter detected in this country (Ent Amer., i, pp. 197-199, 215-219, ii, 33-39, 97-101). 
A list of the North American species by Mr. Howard, may be found in Bulletin No. 5 of 
the Division of Entomology, which also embraces the first of a series of papers descrip- 
tive of the Chalcididaa in the collection of the Department, most of which were previously 
undescribed. 
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Contributions to the knowledge of our Hymenoptera have also been made by Messrs. 
O. J. Bowles (Canadian Entomologist, zvli, p. 231); J. A. Quignard (id., xviii, p. 68); 
Wm. H. Harrington (id., pp. 30, 38, 46. and in Trans. No. 6 of Ottawa Field-NaturalistB* 
Club, p. 244) ; G. W. Taylor (Canad. Ent, xvil, p. aso), and T. W. Fyles (id., xvili, p. 38). 

We are (greatly pleased to learn that Mr. Ezra T. Oresson, to whom we are more larj^ely 
indebted than to any other person for the knowledfce of our North American Hymen op- 
tera, is entcaffed upon a Synopsis of the order, and that such progress has been made in 
its preparation that its publication may be expected before many months. 

In the LEPIDOPTERA, a volume has been given to the public the present year, which 
we hope will be followed by others of the kind, in other of the orders, thatgreatly^needed 
wants may be met 

The Butterflies of the Eastern United States, for the use of classes in ZojJlogy and private 
students, by Professor G. H. French, of the Southern Illinois Normal University, will 
enable the intelligent student, by the aid of synoptic tables, descriptions and figures, to 
name almost any of the species that occur within the United States, east of Nebraska, 
Kansas, and Texas. Two hundred species are described,' illustrated by ninety-three 
figures, and where known, the earlier stages are also given. 

A similar work, devoted to a smaller group, is the Sphingidce of New England, by Pro- 
fessor 0. H, Femald — a pamphlet of eighty-flve pages and six plates, in which the forty- 
two species known to occur in the Eastern States are described and a few of them 
figured. 

A feature in both of the above publications which deserves special commendation, is 
the accentuation of the binomial name of the species. The care that has been bestowed 
upon the preparation of these lists, entitles them to acceptance and adoption, and we 
hope will ensure us some degree of uniformity in pronunciation, hereafter. 

Professor Femald and Mr. Jno. B. Smith have contributed notes upon Some of the 
Genera of our Sphingidce (Entomologica Americana, ii, p. 2). 

Mr. Smith has continued his Iniroduction to a Classiflcation of the North American 
Lepidoptera, in a fourth paper, devoted to the Sphingido) (id., i, pp. 81-87). and has also 
given a more detailed account, with illustrations, of the scent-organs in some Bombycid 
Moths, than we have hitherto had (id., 11. p. 79). 

The careful Life-histories of our Butterflies have been continued by Mr.W. H. Edwards 
(Canad. Ent, xvii, pp. 166. 181. 246), and also his Description of New Species, from the 
Pacific Slope (id., xvili. p. 61). 

The Bev. G. B. Hulst has published during the last month. Descriptions of New 
PuralidoB, embracing such'species as are not named in the American collections and are 
unknown to those who have made special study of the family. Much the larger number 
of the species described (89 in all) are from the western portion of the United States 
(Trans. Amer. Ent Soc., xiii, July. 1886> pp. 146-168). Mr. Hulst has also published two 
papers upon the GeometridcB in which several new species are described, viz.. New 
Species and Varieties of GeometridcB (Ent Amer., i, pp. 201-208) and Notes upon Various 
Species of the Enaomince (id., il, pp. 47-62). 

Descriptions of new species of Ijcpidoptera have also been published by Mr. Henry 
Edwards (Ent Amer., i. p. 128, ii, p. 8), Mr. J. Elwyn Bates (Can. Ent, xvili. 74, 94). Mr. Ph. 
Fischer (id., xvii. p. 133), Mr. B. Neumoegen (Ent Amer., 1, p. 92). and Mr. B. H. Stretch 
(Id., lb., p. 101). 

In the Proceedings of the Natural Science Association of Staten Island, for March. 1886. 
Mr. Davis has recorded sixty species of butterflies as found upon Staten Island, naming 
the recent additions to a former list 

Other contributions to the Lepidoptera have been made by Messrs. Beutenmttller. 
Bates, Clark. Fischer. Fletcher. French, Goodhue. Grote, Hamilton. Harrington. Kelli- 
cott. Moeschler, Smith. Stretch. Tepper. and Mrs. C. H. Femald. and Miss Murtfeldt 

It is gratifying intelligence that the two volumes of the Butterflies of North America, 
for which we are Indebted to Mr. W. H. Edwards, is to be followed by a third vyrk upon 
which has been commenced. As the volumes already issued have fumishf^d the Ameri- 
can student with a better series of life-histories of butterflies than havb eve^ been pub- 
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lisbed elsewhere, while enriched with illastrations which in beanty and aeenracy kax'' 
never been surpassed, it is to be refirretted that their author should be compelled to fit 1 
the reward for his years of untirinit labor in the honor that they may brinic him, and t-.: 
in a pecuniary return. A merited tribute to the high character of this work may l^ 
found in Science, for October 9, 1885 (p. 807). 

The BvUerflies of New England, which has been under the pen and pencil of Mr, S. E. 
Scudder for several years, and which has been <bo long a'waited by entomoloAriste. is. t? 
learn, rapidly approaching completion. Having had the privilege of examination of se^ - 
eral cf the plates which are being printed at the well-known house of Sinclair A Soc^. 
Philadelphia, by the chromo-llthographic process, I may say of them, that they ar? 
marvels of faithfulness and beauty, hardly to be distinguished from liaiid>colori£& 
They certainly mark an advance in the application of this art to insect illustration tfaac 
has never before been equalled in this country or in Europe. 

A Hand-book of all the Lepldoptera described as belongino to tlie North American Fmt^A 
Nortfi of Mexico, giving brief descriptions of all the species known, to be illustrated wiih 
wood-cuts and lithographic plates, under the editorship of Mr. Henry Edwards, of New 
York, is announced. It will be issued in parts, by S. K Cassino, as stated in a cireuiai 
distributed, and will be commenced as soon as a sufficient number of sabs^ribere 
can be obtained. 

Mr. B. H. Streteh is engaged on a Monograph ofUie Zygcpnidm, LUhosiidcB awi Ardiid^ 
of North America, in which it is intended to collate all the literature relatincr to thes*^ 
families, and to illustriate all the species. About 350 figures have already been drawn f'.-r 
the worlc. 

DIPTERA.— We are unable to report much progress in this Order during the year. 

Dr. S. W. WiUiston has completed his series of three papers on the Glassifieation cf tW 
North American Diptera in the families XylophagidxEt StratiomvidoR, Tdbanidce, Leptidft, aLC 
Svrphidoe. published in the Bulletin of the Brooklyn Entomological Society (vii, p. 139 land 
in Entomologica Americana (i, pp. 10, 114, 152). In these papers some new species are 
described, synoptic tables of the genera and diagnoses of the tribes and families given, 
and structural features illustrated. 

Br. Williston has also published Notes and Descriptions of North Am,erican Xt/iophag- 
idcB and StrcUiomyidce {Oa,n. Ent., xvii, p. 121), in which eleven species are described as 
new. 

Br. Hagen has written of the Hessian Fly in Italy, recording its notice in that country 
(Can. Ent. xvii, p. 129). He has also collated some facts relating to the food of the larrs 
of Scenopinus, leading him to olTer the suggestion that m. paUipes found beneath car- 
pets, may be carnivorous (id., xviii, p. 73). Some observations of my own which are 
stated in the 2d Beport on the Insects of New Tork, give additional reason for believinK 
that this remarkable larva, feared as a carpet-feeder, may prey upon the larva of the 
clothes-moth. Tinea pellionella (Linn.). 

The volume last referred to, contains also notices of an unknown dipterous larva 
feeding upon a fungus occurring on quince, the emasculating bot-fly [Outerahra enuu- 
oulator), Bibio albipennis, Microdon globostui, and Trypeta portionella. 

As addenda to the Scenopinus article by Br. Hagen, Baron Osten Sacken has con- 
tributed to the Entomologist's Monthly Magazine for the present month of August (vol. 
xxlii, p. 51-62) Notes toward the Life-history of Scenopinus fenestraXi^, in which the liter- 
ature of the species is more fully developed, and the conclusion drawn therefrom that 
th9 larva is undoubtedly carnivorous ; and that it frequents fungi, hair mattresses, 
carpets, swallows* nests, decaying wood, animal dejections, etc., not for the sake of the 
animal remains or the vegetable matter, but for ihe larves or the pupee of the moths 
that live in them. 

Br. Hagen has also recorded the rearing from stored sea-weeds in Harvard College 
Laboratory, of what is probably an addition to the small number of known marine 
insects -'C%£2Qpa/7*{{7iV^a Fallen. Its earlier stages are unknown, and the opportunity 
is taken to call attention to the absence of any collation of our knowledge of the earlier 
stages of the Biptera (Can. Ent, xvii, p. 140). 
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In a brief note from the same author to Entomolofflca Americana (i, p. 229), the Idea 
Is advanoed that In Qecidmnniia tubioola Oaten Sacken, the larval breast-bone Is a spin- 
nlni; orsran. and homoloffous with the labium. 

Mr. D. W. Coquillett has monoirraphed the Lomatina of North America of the Bombv- 
UdcB, consisting of four firenera, indicating one as new, and describing five new species 
(Oan. £nt, xyIII, p. 81). 

COLEOPTERA.—l^r. G. H. Horn has continued to lay us under obligations for his 
valuable contributions to Goleopteroloic7f in descriptive, dassiflcatory, bibliojirraphlcal, 
and critical papers, in the pacres of the Transactions of the American Entomolofdcal 
Society, the Canadian Entomologist, and Entomoloftica Americana. Their titles are 
too numerous to permit their citation in the present paper. 

Lieut. Thorn. L. Casey has published New Genera and Species of Cdlifomian Ooleoptera 
(Extra Bulletin, California Academy of Science, vol. 1). and a Bevision of the Cdlifomian 
Species of LUhocharis (Bulletin No. 5, Id., vol. 11). 

Mr. Frederick Blanchard has given a careful paper On the species of Cantkon and 
FhancBus of the United States, with synoptic tables of species, bibliography, and notes on 
some other genera (Trans. Amer. Ent Soc., zii. pp. 163-172). 

Mr. Charles W. Leng is contributing to Entomologlca Americana, Synopses of Ceram- 
hycidcB, accompanied with illustrations (vol. i. pp. 28-35. 130-136; 11, pp. 27-82. 60-63 81-83, 

102-103, 118-120, 193-200). 

Other contributions to the order, which have come under my notice, are from Messrs. 
F. B. Caulfleld. F. Clarkaon. John Hamilton, S. Henshaw. A. W. Jones. Warren Enaus, 
C. W. Leng, A. S. Packard, K A. Schwarz, J. B. Smith and C. W. Strumberg. 

In Entomologlca Americana for July and August, 1886, is a Record of some Oontrfb-u^ 
Hans to the Literature of North American Beetles snibUshed in 1886, by Samuel Henshaw, 
which will be found very convenient for reference, and for which its compiler is entitled 
to sincere thanks. ' 

The most generally acceptable contribution to this order made during the year, has 
been the List of the Coleoptera of North America, North of Mexico, by Samuel Henshaw. 
in which we are given the recent classiflcation of Drs. LeOonte and Horn, the large 
number of new species described during the preceding twelve years, together with many 
important synonymical corrections. Annual supplements to the List are promised 
by the author. The labor involved in the preparation of a work of this nature is so 
great, that each successive contribution of the kind, if as meritorious as the one under 
notice, marks an epoch in the literature of the order. 

In the HEMIPTERA, we have had the gratification of having placed in our hands, our 
first Check-List. It presents a classiflcation which has been so long needed by the 
student, of the Heteroptera. and the names of 1,448 species. A debt of gratitude is due 
to Mr. Uhler for its preparation, in consideration of the Increased facility for study 
that it will afford, and the incentive that it will prove, to its prosecution. 

We have the promise that a similar List of the Homoptera will follow as soon as time 
can be found for its preparation. 

The chapter on Hemiptera, in the Standard Natural History recently published by 
S. E. Cassino & (2!o., of 92 pages royal octavo, is also from Mr. Uhler. and has been, I 
believe, generally received as advancing our knowledge of an order which has been 
much neglected in this country. 

The Fourteeath Report on tho Insects of HUqoIs. by Prof. S. A. Forbes, State Entomo- 
logist, treats of several Hemipterous Insects, chiefly in their economic relations. 

In the Report of the Entomologist of the IT. S. Department of Agriculture for 1886. 
Prof. Riley has presented, a careful study of the two broods of the Periodical Cicada. 
Cicada septetuiecini— the seventeen-year (septendecim) and the thirteen -year race (tredecim) 
which appeared in 1886 over a large extent of the county, and came together in southern 
Illinois and northern Georgia. There is also a summary of distribution and future 
appearance of all the broods (twenty- two in number) known to occur in the United 
States ; also a record of experiments made in transferring the eggs of the northern and 
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southern races of the insects from one portion of the country to the other, as a tost of 
the influence of climate upon the developmental period. 

In the Fourteenth Annual Beport of the Geological and Natural History Survey of 
Minnesota, Mr. O. W. Oestlund has contributed SkListoftlie Aphididae cf Minneaota^ in 
which seventy-one species are recorded, of which twenty-four species are described as 
new, and two new srenera named. 

Amonf? other contributors to the order, are Mr. Wm. H. Ashmead, Prof. K W. Claypole, 
and Mr. John J. Jack. 

In the NEUROPTERA, Dr. Hasren has contributed the European literature of tbe 
JSemerobius diptems, of which twenty examples are in collections in Europe, and four, so 
far as known taken in this country, referring to this species Dr. Fitch's type of 
H. delioatulus (Entomoloi;ica Americana, 11, p. 21). 

Mr. J. A. Moffat has narrated some interesting: habits of a Myrmeleon larva (Gana<L 
Entom., xviii, p. 76). 

Two elaborate papers from Dr. Ha«en are additions of much importance to the 
literature of the Pseudoneuroptera. The first is a Monograph of the EarHer Staget of 
Odonata (in forty-three pages), in which forty-eight species in the subfamilies of 
Gomphina ahd Cordulegastrina are described (Trans. Amer. Entomol. Soc, xii, pp. 
249-291). The second is a Monograph of the Embidina, and is apparently one of the most 
careful and painstaking of the erudite author's publications. Not only is each one of 
the seventeen species minutely described (six pages in some instances are devoted to a 
single species) but the history of the family is fully presented together with an extended 
discussion of its characters with reference to its assignment to its proper systematic 
position, which is held by the writer to be near the TBrmUidcB (Canad. Entom., xvii, 1885, 
Aug., Sept, Oct., alid Nov.). 

Of writings upon thq ORTHOFTERA, I flnd'only a List of the Ortfioptera of Kansas, by 
Lawrence Bruner, and a note on the habits of (Ecanthus, by E. W. Allis. 

A resumt^ of our knowledge of Fossil Insects has been published by Mr. Scudder. in a 
volume of 113 pages, entitled SustematiacJie Uebersicht der FossUen Mvriopoden, Arach- 
noideen, und Insekten. It presents an excellent and comprehensive view of our knowledge 
of these interesting forms, under a systematic arrangement, with definition of groups 
and abundant illustration. It is understood that it will be republished in this country. 

Mr. Scudder is at present engaged upon an extensive work as it will necessarily be. 
descriptive of the fossil insects taken from the wonderfully prolific locality, the Tertiary 
Lake Basin at Florissant, in Colorado. It is thought that the first part of this work 
will be ready for publication the coming year. 

The contributions to which we have referred in the several Orders, have been descrip- 
tive, classificatory, historical, biological, histological, anatomical, and biographicaL It 
would perhaps have been more satisfactory if these several departments of study could 
have been separately reviewed, but the time has not been found for such presentation. 

Publications in Economic Entomology. 

In consideration of the practical importance of economic investigations, will you per- 
mit me to direct your attention to some of the work done in this direction, which has 
been given to us during the year: 

The Fourteenth Report on the Noxious and Benefioial Insects oflUinois, by the State Ento- 
mologist, Prof. S. A. Forbes, is devoted to the consideration of various insects infesting 
corn, wheat, grass, clover, the maple, the elm, garden-crops, and orchards. A valuable 
appendix to this report is a general index to the first twelve Illinois reports— in three 
parts, viz., of the species of insects alphabetically and systematically arranged, their 
food-plants, and the remedies treated of. 

The Report of Vie EntomologUt of the U. S. Department of Agriculture^ Prof* 0, V, RUeg, 
for the year 1885, presents us with the latest information upon progress in Silk Cul- 
ture in the United States ; an extended notice of Gicada septendecim; and notices of recent 
injuries by five other species of insects. Addenda to this report are the following: 
Beport on the Locusts of the San Joaquin Valley. Cal., by D. W. Coqulllett; Beport on 
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the abnndanoe of the Rocky Mountain Locust, in 1886, by Lawrence Bruner ; Notes on 
Locusts at and about Folsom. Oal., by Albert Koebele; Insects Infesting Fall Wheat, by 
F. M. Webster: Third Report on the Cause of the Destruction of the Evergreen and 
other Forest Trees in Northern New England, by A. 8. Packard (the lepidopterous 
insects) ; and Report on Experiments in Apiculture, by N. W. McLain. 

The Second lieport on the Injurious and other Insects of New York, by the State Ento- 
moloflrist (-279 paffes), embraces notes of various insect attacks ; remedies and preventives 
for insect attacks: miscellaneous notes; and notices of Lepidoptera, Coleoptera, 
Hymenoptera, Orthoptera and Neuroptera. In the Appendix is' a list, wfth notes, of the 
miscellaneous publications of the Entomologist for the years 1882 and 1883, and repub- 
lication of the rare paper of Dr. Fitch on the Winter Insects of Eastern New York. 

The Report qf the Entomologist to the Department of Affriculture of the Dominion of 
Canada, by James Fletcher (S6 panres), is occupied with notices of the principal insect 
attacks during? the year 1886, upon cereals, hay and clover, vefiretables, fruits, and forest 
and shade trees. 

A Beport upon Orange Insects (227 paffes) presents the investlf^ations of Mr. H. G. Hub- 
bard, a special a«:ent of the Entomological Division of the U. S. Department of 
Agriculture, made in Florida, during the years 1881-6. The entire insect fauna of the 
orange, so far as known, is given, and the species discussed, together with the remedies 
and preventives which have been found to be the most effective in their destruction. 
The orange-rust is also considered, and is regarded as a condition of the fruit resulting 
from the attack of the rust-mite, Tuphlodromus oleivorus Ashmead. 

Bulletin No. 11, of the U. 8. Department of AgricuUMre, Division of Entomology (34 pages), 
is devoted to Experiments on various insecticidal substances, chiefly upon insects 
affecting garden-crops, made under the direction of the Entomologist, by F. M. Webster, 
H. Osbom, and Thomas Bennett 

J9u{Ze<tn^o. 9. of the same Division, just issued, is entitled. The Mulberry Sitk-wonn, 
heing a Manual of Instructions in Silk OuUure, by G. V. Riley, M. A., Ph. D. It is a 
revised and enlarged edition of Special Report No. 4 of the Division, which had been 
■exhausted. It contains sixty-two pages, a glossary of terms used, twenty-nine figures, 
two plates in chromo-lithograph showing silk-worms affected by pebrine and flacherie, 
and the pebrine corpuscles, after Pasteur, and an index. 

Bulletin No. 12 of the same Division, also just issued, is entitled Miscellaneous Notes on 
the Work of the Division of Entomology^ for Season of 1885, prepared by the Entomologist. It 
is a pamphlet of 46 pages and i plate, and contains a Report on the Production and Man- 
ufacture of Buhach, by D. W. Coquillett, which is full and of much value ; Additions to 
the 3d Report on the Causes of the Destruction of the Evergreen and other Forests in 
Northern New England, by A. 8. Packard : The Periodical Cicada in Southwestern Indi- 
ana, by Amos E. Butler: and Notes of the year, of various Insects. 

The Fburth Report of the U. S Entomological Commission, on the Cotton Worm, by Prof. 
C. y. Riley, is a volume of 646 pages, carefully indexed, and illustrated by 64 plates. Of 
these, 48 plates and 187 pages are devoted to the mechanical devices for the destruction 
of the cotton -worm. The three chapters treating of the remedies and preventives 
employed in coping with this insect (70 pages), are especially valuable to the agricultu- 
rist, as many of them would be equally available against other insect attacks. 

The four large octavo volumes of the Entomological Commission, and its seven Bul- 
letins, of nearly 3.000 pages in the aggregate, 160 plates, several hundred wood-cuts, 
and a number of maps, may confidently be appealed to in justification of the action of 
the General Government, if its wisdom be questioned, in authorizing and providing for 
the work of the Commission now brought to a close in its final publication. 

Prof. Riley, in his Presidential Address before the Entomological Society of WasJungton, 
asiiublished in the Proceedings of the Society, has referred to some of the insect attacks 
which had recently come under his observation. 

An Address upon Horticultural Entomology (23 pages), by Prof. F. M. Webster, before the 
Indiana Horticultural Society, very clearly presents the importance of insect studies to 
the horticulturist, who may not to any great extent ward off insect attack by the means 
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sucoessfully resorted to by the aKricuIturlst— by rotation of crops. It a]8o fclTde coe- 
prehensive notice of several of the more injurious insects with which the hortiealtan!:: 
must contend. 

The same author has also issued a carefully prepared illustrated paper, of 36 pa^rs. 
on the Insects affecAma tlie Oom Grop, extracted from the Indiana Agricultural Beportfc? 
1886. Of the fifty species of corn insects noticed, several are accompanied with naefi: 
bibliographical lists. 

Insects Injurious to the Apple, is the title of a paper, by Prof. B. F. Koons* extracte'i 
from the Beport of the Connecticut Board of AKriculture. for 1886. The claims for cb* 
study of entomology are well presented in it 

X paper upon Gut Worms, read before the NewTork State Agricultural Society (ppi s 
fiKB.ao), and one entitled Some Injurious Insects of Massachusetts, read before the Mua- 
chusetts State Board of Agriculture, by the State Entomologist of New York, have bes 
published in the annual reports of the societies named, and also as separates. 

The Fourth Beport of the New York Agricultural Experiment Station narrates ipp. 
216-238) experiments made at the station with insecticides upon some of our more injc- 
rious insect pests : and contains, also, a notice of a very interesting funinia attack upca 
Fhytonomus punctatus (pp. 258-262), which is believed to have been communicated 
through the asrency of a fertilizer employed. The fundus is named by Prof. Arthur, 
botanist of the station, EntomophtJiora PhytonomL 

The Fourth Beport of the Ohio A«rrlcultural Experiment Station for 1886, doTotee six 
pases to experiments with insecticides, and the best method for their application. 

An Experiment in Silk Culture, by Prof. T. J. Burrill, made under the direction of the 
Illinois University, is published in the proceediufss of the sixth meeting of the Society 
for the promotion of Agricultural Science. The experiment terminated in the study cf 
a contagious disease that broke out in the larv® that were being reared, which was 
believed to be identical with the fltkclierie of the silk-worm in France, observed bj 
Pasteur. The disease had never been previously recorded as existing in this country 
but is now thought to have long prevailed among our native Lepidoptera, and to have 
been the cause of a recent epidemic in the Pleris rapes larvaa. The causes that mar 
have led to the outbreak of disease among the silk -worms attempted to be reared, are 
considered in the paper. 

In the same publication, is an abstract of a paper by Prof. 0. V. Biley, on Cfrasshojfper 
Injury. A periodicity in wide-spread locust injuries averaging about every eleven 
years is accepted. It is claimed to be possible to predict the degree of destmotlvenessL 
Thus, increasing injury for the years 1886 and 1887 may be expected should the weather 
favor : but even under the most favoring conditions, these injuries can never a«ain be 
so wide-spread, it is asserted, as between 1874 and 1877. 

Prof. S. A. Forbes, who has for some tiipe, been paying special attention to the diseases 
of insects with a view of their propagation for the destruction of injurious species, has 
published in a Bulletin of the Illinois State Laboratory of Natural History (voL ii.. pp. 
267-821) an elaborate paper entitled Studies on the Contagious Diseases of Insects, In it he 
discusses flacherie in the cabbage-worm. Pieris rapae, describing the disease minutely, 
its characteristic bacteria, the evidence of its cont^ious nature and of the ability of 
conveying it by an artificial culture of the Micrococcus. In the same painstaking man- 
ner, jaundice, found associated with fiacJierie in the silk-worm, by Professor Bunill, is 
also discussed. Flacherie in Daiana Angusii is described, with its characteristie 
bacteria, their artificial cultures, and contagious nature. The paper ooncludes with a 
notice of the aid rendered by muscardine in arresting wide-spread desolation in forests 
and orchards, in Southern Illinois, in 1883, caused by a remarkable prevalence of the 
forest tent-caterpillar, Olisiocampa sylvatica. 

The Insects of Betula tn Nortti Am^tnca, by Anna Eatherlna Dimmock, of Cambridge. 
Mass., contained in Psyche, iv. pp. 239-243, 271-286, is an admirable compilation, and may 
justly serve as a model for similar lists. It is not a simple record of the 107 spedes 
noticed as feeding on Betula, but valuable notes are given upon each insect— of develop- 
ment, habits, history, etc., the other plants upon which it is known to feed, with refer- 
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ences to authority and publication. Where bibliof^raphy is so extensive and of such 
importfinoe as to justify it. an entire paj^e, of small type, is devoted to a sinsle species. 
It is to be hoped that this is but the first of a series of similar publications by the authon 

A published abstract of a paper read by Mr. Amos W. Butler, before the American 
Association for the Advancement of Science at its last meeting, on The VeriodicdL 
Cicada in Sotitheastem Indiand, Kives the time and duration of ics visitation, the mode of 
ovlpositlon, abundance of the var. caasini Fisher in a distinct territory, the sounds pro** 
duced, prevalence of a fuuRus attack, their destruction by mammals, birds, and fishes, 
and the comparatively slight damage resulting from the visitation. The paper affords 
evidence of well -trained habits of observation in the author.* 

Dr. Haffen has communicated an interesting observation made by him of the destruc- 
tion of livinfiT trees, of the red maple, Acer rubrum, by white ants, in Cambridge. Mass. 
(Canad. £nt, zvii, p. 134). 

Mr. Frederick Clarkson has found, that under some circumstances at least, the 
development of the oak-pruner, ElaphidUm viUoituTn, is different from that ascribed to it 
by Drs. Harris and Fitch, in that the insect may mature within its burrow as early as in 
the month of November (id., ib., p. 188). 

Mr. John J. Jack reports serious injury to a crop of beans, throuKh the attack of an 
Anthomyian fly, Anthomvia angustifrqns, the larva of which attacked and destroyed the 
plants before they reached the surface of the ground (Canad. Entom., xviii, 1886, p. 22).t 

This form of Anthomyian attack, akin to that of the seed-corn maggot, Anthomyia 
zece, may afford a solution of the frequent eating out of the interior of melon and some 
other of the larger seeds beneath the ground, by hitherto unknown enemies, which has 
been brought to my notice. * 

Professor Riley has made an interesting communication to Science (vol. vii, p. 394), to 
the effect that Feniseca T(lrg^inius, one of our rarer butterflies, has been found to be car- 
nivorous in its larval stage— the only known instance of a carnivorous butterfly, and 
that its food consists of plant-lice, especially of the gall -making and leaf -curling species 
of FemphioincB. 

This publication solved what had been a mystery to me. A piece of a branch of some 
tree, apparently an alder, was sent to me in October last, thickly covered with the floc- 
oulent bodies of some woolly aphis, probably a Schizonewa, It was left in the box in 
which received, awaiting further notice. Upon casually opening the box early in April, 
to my great surprise, a newly emerged and perfect Feniseca ^\lrg^invu8 was found therein ; 
also, the short, stout chrysalis case from which it had escaped, and an undeveloped 
chrysalis, each suspended by its cremaster from the sides of the box. How and where 
the larva oonoeals itself during its growth is an interesting inquiry. 

A communication made to Science (May 28, 1886, vii, pp. 481-483), by R. I. Jackson, 
records a New Museum Pest, in Lepisma domesHca, It had been discovered as very 
injurious to labels ; and it is further believed to be the author of the injury often 
reported, to muslin curtains, silks, etc., commonly charged upon the carpet-beetle, 
Afitkrenus scrophularUB, as similar injuries are known to have resulted from species of 
Lepisma in other countries, as well as to books, maps, papers, etc. 

Entomology in Agrioultukal Journals. 

Our leading Agricultural Journals are the media of no inconsiderable amount of 
information of the means for controlling insect depredations. They furnish convenient 
channels through which inquiry may be made from any portion of the Union of any 
unrecognized form of attack, and an intelligent reply elicited. 

Professors Riley and Cook are frequent contributors to the columns of the Bural New 
Yorker. ^. 

* The paper has been published in fall, during the present month, in BulL No. 12, of the U. S. Dept^ of 
Agriculture, — Division of Entomology, pp. 34 to 3L 

t This ooourrenoe is subsequently noticed at greater length in Bull. No. 12, of the Division of Entomology, 
p.3B-aB. 
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The Prairie Farmer maintains an Entomolonrlcal Department, averanrine two colomnfl 
weekly in extent, under the editorship of Olarenoe M. Weed. 

The same department, in the Fruit Growers' Journal^ of Cobden. Illinois, oontalDinir 
weekly contributionB, is edited by Professor G. H. French. 

To the American AgricuUurist, occasional contributions B.te made and inQuiiies 
answered by Professor Biley. 

The l^irit of the J^arm, of Nashville, Tenn., is publishincr a series of entomoloidcal 
articles, by the entomological editor. Prof. K W. Doran. 

The Pacific RwraX Press keeps its readers well-informed of the aotiye entomological 
work beinff prosecuted in Oalifornia, in the strufirsrle for the preservation of the fralts 
of the State from the onslaught of. thus far, an invincible army of soale-inseots. 

The New England Homestead, of Springfield, Mass., encourages the observation of Insect 
habits and injury, in the publication of much valuable information in this direction. 

The Country QenUeman, of Albany, N. T., receives many inauiries of insect attacks. 

which are answered, often at considerable length, by the State Entomologist of New 

York. 

Interesting Entomological Studies, Abboad. 

In addition to the preceding notice of the publications of our entomologists, may I be 
permitted to refer to some studies of particular interest which have been given us diir> 
ing the year, outside of our country, to which general attention may not have been 
drawn. 

Recent studies of Forel, Eraepelin, Hauser.and others, had placed almost beyond 
question, the Idbation of the sense of smell in insects, in the antennes. Later, the study 
has again been taken up by Prof. Y. Graber, of the University of GzemowltK, Aastris, 
with results that serve to reopen the question, and invite to further investigation. 

In a late number of the Comptes-Bendus of the Socidt^ Entomologique de Belgiqae, 
his oonolusions are summed up as follows: 

1. The perception of odors is not confined to the antenn®, for ants and LucUia OoB$4tr, 
deprived of their antennes, retained the perception. 

2. The antennas are perhaps more sensitive to odors than other parts of the body. 
9Upha t?ioracica deprived of its antenncB, was affected by some odors but not by other 
weaker ones. 

3. The palpi may be more sensitive to odors than the antenniB. as would appear from 
some experiments made with Oryllotalpa vulgaris, 

4. In a large series of experiments with a Lucaams which followed the odorous mate- 
rial employed, sometimes the palpi and sometimes the antenns, were the more rapidly 
excited. 

6. The perception of odors may also lie in the anal stylets, as shown in a decapitated 
Periplanata. (This idea had been previously advanced by Dr. Packard, Amer. Nat, iv, 

1870, p. 620.) 

6. Insects have no special organ of smell. 

The studies of Exner, communicated to the Vienna Academy in 1876, led to the rejection 
of the mosaic theory of vision in insects as necessarily attendant upon their compound 
eyes, and to its replacement by the theoretical deduction that they do not distinguish 
the form of objects, but that their vision consists mainly in the perception of move- 
ments and of colors. Their faceted eyes are not complete visual organs, but simple 
organs of orientation. 

In a subsequent communication by Plateau, to the Boyal Academy of Belgium, be has 
presented the following conclusions drawn from studies of Diptera, Hymenoptera, 
Lepidoptera, Odonata, and Goleoptera. 

In diurnal insects with compound eyes, the simple eyes offer so little utility that it is 
right to consider them as rudimentary organs. 

Insects with compound eyes do not notice differences of form existing between two 
light-orifices, and are deceived by an excess of luminous intensity as well as by the 
apparent excess of surface. In short, they do not distinguish the form of objects, or if 
they do, they distinguish them very badly (American Naturalist, xx, p. 60). 
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The stracture of the halteres of Diptera has been studied by Mr. A. B. Lee, who finds 
ttiem to embrace two distlnot organs, one an additory orsran, and the other of problem- 
atical function, which may be olfactory (Entomoloflrisohe Naohrichten. for Aufi^ust 1885). 

Sir John Lubbock records as an instance of remarkable longevity in ants, that two 
Queens of Formica fuaca had been kept alive by him within their nests for twelve years 
(Contemporary Review, for November, 1885). 

The Iksect Fauka. of the United States. 
Betumine to our country, unmistakable evidence of rapid profirress in our science is 
to be found in the explorations by private individuals, institutions, and government 
surveys, of almost every portion of our country for unknown species and the prompt 
study of the material obtained, by competent specialists. 
Our lists of species are rapidly auicmentlnff. ^ 

In a paper recently read by me, not yet published, on the Present State of EnJtomologicdl 
Scienoe m the United StatesS^ I had occasion to state the number (as near as could be con- 
veniently ascertained) of the described species of North American insects. North of 
Mexico. As the paper contained some estimates specially made for it, it may be of 
interest to present the taUe at the present time. 
Hymenoptera (Oresson's estimate) : 

Phytophacra 673 

Entomophaga 2,16« 

PrsBdores 1.078 

Anthophila 633 

4,460 

Lepidoptera: Butterflies (Edwards List, 1884) 614 

Moths (Orote Check-List. 1882) 3,184 

TineidsB, not included by Grote, 

(Chambers List. 1878) 779 

Diptera (OstenSacken estimate, in 1878) a, 600 

Coleoptera (Henshaw List, 1886) 9,607 

Hemiptera-Homoptera (tlhler estimate. 1886) l,aoo 

Heteroptera(Uhler Check-List, 1886) 1,448 

Orthoptera (Bcudder estimate, 1886) 450 

Neuroptera, not estimated— perhaps IJKN) 

Givinif a total of 26,132 

Limited Knowledge of the Earlt Stages of Insects. 

Upon former occasions when it has been my priviletre to address this Club officially, 
I have ur^ed the importance of the study of the earlier statres of our insects upon its 
members and upon all students in entomology. I bee: leave to repeat the recommenda- 
tion, in view of the value of such study in a scientific chhssification, and the necessity of 
it in economic investigation, for of but comparatively a small number of our insects are 
the earlier stages known, and of only a few do we possess full life-histories. 

Although the Coleoptera have been the most thoroughly worked of any of the orders, 
yet it will surprise some of you to learn, as it did me. when I recently received the 
information from an eminent Coleopterist, of how small a proportion are the earlier 
stages known. 

By permission of the writer, Mr. £. A. Schwarz, I give the communication addressed 
to me in reply to an inquiry made, in which the information above referred to is 
embodied. It is of so much interest and value, that it deserves publication : 

" I have endeavored to keep track of the descriptions of Ck)leopterouB larvss from all 
countries. I herewith select at random a few of the larger families, and do not believe 
that the proportion of the known larvss to the total number of species would be materially 
changed if I would go through all families. For the Gftrysomelidce, unfortunately. I can 
not get at the figures without much trouble. 

[• Since publidiecl ; aee pagM 268-202 of this Report.] 
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" In Cbra&idoB, iaoludinflr the Oicmdelida, there are described. In round numbers, the 
larvsB of 120 species representinfir forty genera, out of a total of 9,800 species. 

" In Di/tisoidce, there are described 22 species representing 13 genera, out of a total of 
950 species and 35 fpenera. 

" In Hydropliilida^ there are described 80 species representing U lirenera, out of a total 
of 570 species and 30 firenera. 

** In StaphylinidoB are described 75 species with 37 genera, out of a total of 4,130 species 
and 270 (cenera. 

" In SUphidw are described 25 species with 9 srenera, out of 400 species. 

" In Scardb(£id(B are described 86 species in 40 genera, out of 6,660 species. 

" In BuprestidGB are described 70 species in 20 genera, out of about 2,700 species. 

" In EUUeridoR, about 60 larvse described out of a total of 3,ioo species. 

" In GwcuUonidxB, about 260 larvas described i%66 genera, out of a total of 10,160 species. 

" In GeirambvcicUB, about 160 species of larvsB described in about 70 genera, out of a total 
of 7,600 species. 

*'A summing up of the above shows that there are about 900 species of larves described 
out of a total of 46,600 species, giving a proportion of l to 60. Since the publication of the 
Munich Catalogue, the description of new species has gone on with unabated activity, 
while, at the same time comparatively very few larvsd have been made known. Thus the 
proportion will be now somewhat below two per cenL This refers to the whole world. 
For the European fauna alone, the proportion is of course considerably higher, while 
for the North American fauna, the proportion is but little above the average, and hardly 
reaches l to 40, even including all of the unpublished larvas which are in our collectiona. 
Of the 83 families of the North American Ck>leoptera, the larv8B of no less than 20 fami- 
lies are entirely unknown." 

The Bureau op Entomology at Washington. 

In consideration of the contributions made toward the advancement of entomological 
science through the investigations and publications of the Division of Entomology of 
the U. 8. Department of Agriculture, it must be a source of gratification to us all, that 
at no time since the establishment of the bureau, has it been in position to render more 
efficient service than at the present. The recognitioq o^ its value and importance has 
drawn to it the aid and the support that it needs for its successful operations. It is 
mucli to be regretted that just at this time, its activity should be somewhat impaired, by 
the ill health of its Chief Officer, compelling a temporary respite from official duties. I 
know that you will unite With me in the earnest desire that the restoration of health 
which he is seeking in rest abroad, may be speedy and complete. 

Valuable aid to economic entomology maybe confidently expected from the " Division 
of Economic Ornithology and Mammalogy," recently established in Washington, under 
charge of Dr. C. Hart Merrlam, in the investigations that are being conducted by it in 
the food-habits of our insectivorous birds. 

Insects of the National Museum, ETa 

The appointment of one of the active members and an officer of our own club, to the 
assistant curatomhlp of the Department of Entomology of the National Museum, under 
provisions that will permit of the proper care and increase of the collections, is a grati- 
fying event of the past year. This Department now contains the Riley collection 
recently donated to it of 16.000 species and 115,000 specimens ; the collection of the Depart- 
ment of Agriculture of 50,000 specimens, and probably 5,000 species not in the Blley 
collection; the <ollection of the National Museum proper, estimated at 20,000 speci- 
mens, and 2,000 species not in the other collections ; and the New Orleans Exposition 
exhibited collection of economic entomology, of which a catalogue has been printed 
and distributed. The aggregate may be given as 200,000 mounted specimens, and 36,000 
distinct species. {Science, November 20, 1885, vi, p. 446.) 

Thd admirably prepared coMection of Lepldoptera of Mr. Otto Meske, of Albany, N. Y., 
embracing a fine exhibit of the New York fauna, rare material from TezaaiTandJother 
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WeBtem States, toicether with an excellent representation of the European fauna, 
received through the exchanges conducted for many years with Dr. A. Speyer, of 
Austria, has recently been purchased by the National Museum, and is now in Its 
possession. 

The collection of Insects of the Peabody Academy of ticience. at Salem, has been 
deposited in the Museum of Comparative ZoOlofiry at Oambridire. It had mainly been 
broa«ht together by Dr. A. S. Packard, and contained a lar^e proportion of his types, 
indadinflT all those (except four belonieinff to other entomologists) of bis Monograph of 
Geometrid Moths. It also contained types of other eminent entomologists. 

I feel that an apoloflry Is due for the lensrth of my paper. Its excuse must be found in 
the actlylty that has characterized entomolocrloal study for the past year. Even in the 
time that I have occupied, I have only been able to refer to some of the work done, 
while omlttinAr much that is equally — perhaps more — worthy of notice. 



(From the Report of the American Pomoloeical Society, for 1887.] 
SOME PESTS OF THE POMOLOGIST. 

(Bead before the American Pomolosrical Society, at its Boston meetinii:, September 16, 1887. ) 

The larflre attendance at this convention, the several States of the Union represented. 

the distinguished men participating in it, the high order of the discussions and papers 

that have been presented, the exhibit of fruit that is made— all bear testimony to the 

widespread interest of the present day in fruit-culture and the great advance that has 

been attained therein. 

Pbogbess in Pomology. 

It is not my province to do more than mention the progress made in fruit-culture 
within a few years past This privilege belongs to those who have been active par- 
ticipants and agents in its stimulation and remarkable growth. We can not but recog- 
nize its results in the many fruits it has given us previously unknown in our markets— 
varieties far surpassing those which we formerly enjoyed, and an abundance such a» 
we had never dreamed of, brought within reach of all. 

Evils Attending Progress in Pomology. 
Yet this has not been attained without attendant evils. Here, as elsewhere, in all that 
pertains to the advancement of our race — at every step of progress, a penalty has been 
incurred and exacted. It is patent to all that the development of Pomology into a 
science and an important industry of our country, has only been accomplished through 
a great increase of plant diseases and a remarkable multiplication of insect pests. 
These two evils follow as a necessary conseQuenee of the advance made: They are con- 
nected therewith as inseparably as cause and elTect. And what part they are to play in 
the future in retarding, arresting or ruining fruit-culture, must depend upon the man- 
ner in which they are met by the enlightened fruit-grower. 

Need of Scientific Study. 
You do well, gentlemen, in calling to your aid whatever science is able to do for you 
in the investigation of the serious evils to whicli I have referred. It is of the utmost 
importance that you should know each one of your enemies, whether it be a soil con- 
stituent, a vegetable, or an animal— its character or nature, whence it proceeds, how it 
sets, and above all, the most economical and efficient means for overcoming it You 
particularly need the best Rkill of the chemist, of the botanist, the mycologist, and the 
entomologist. Their services are freely at your command, whether asked for of our 
Scientiflc Schools, Agricultural Colleges, State Experiment Stations, the United States 
Department of Agriculture at Washington, or of our State Entomologists. 

Demands op Science on the Pomologist. 
But let me remind you that you too have an important part to perform ivthis needed 
observation, study and investigation of plant diseases and insect Injuries. You are 



304 Forty-first Report on the State Museum. 

broneht face to face with them, day after day, more intimately, more continuoasly, and 
I may add, more advantafireously than is poeeible for the scientist to be. Your trained 
eyes are quick to detect the first indication of disease or injury; and you should be able 
to discern its nature, to the extent, at least, that you may promptly summon to your 
aid, if aid be needed, that particular scientific investlffation which the occasion demands. 
And what a broad field of cooperation with the specialist is open, if, when through the 
aid extended, you have been led in the proper direction, you not only faithfully follow 
the course marked out for your guidance, but also test the value of experiments that 
will naturally be suf^eested by the failure or partial success that meets your efforts. 

The sciences that are lending you their cordial cooperation have a claim upon yon— 
yes, have a right to demand this at your hands. Upon you is chargeable the curse that 
surely is hanging over, if not already fallen upon, fruit-culture in our country—" in the 
sweat of thy face shalt thou eat" fruit I I do not overstate when I say, that the great 
increase of plant diseases and insect ravages that you are experiencing is the direct 
result of the enormously increased production of fruit, and the large area in which fruit 
crops are massed. 

Immense Feuit Pboduction — No Over Pboduotion. 

Compare the production of fruit to-day with what it was in the childhood of any here 
present, both in variety and quantity. To go back farther than many of you are able— 
in my childhood, an orange was a rarity ; a peach was seen at intervals of years. I only 
knew one variety of cherry ; our apples did not exceed a score, and pears a half score. 
Now. freight trains of fruits of almost countless varieties are rolling over our country, 
carrying the delicious and healthful products to central marts, whence they may be 
distributed to every home in our land, and even find their way beyond the 6o6an8 that 
bound oar continent No wonder. It may be remarked in passing, that under such pro- 
duction, prices may, at times, become very low, and the cry is heard« '* raising fruit does 
not pay !" A prominent member of one of our horticultural societies recently made this 
remark in a public address: " There is such an over-production of these fruits (referring 
to a certain class) that they will no longer pay, unless some insect pests will come and 
relieve ud of half the crop." What a ridiculous, pitiable, senseless statement to make I 
Markets that will yield remunerative prices are, and will continue, to be found to enter- 
prising, energetic, sagacious business men. If not already existing, they may be built 
up, and the demand will surely follow. There can be no over-production, for the retard- 
ing houses, canneries and evaporators, springing up in all our fruit regions, will keep 
pace with production. The desire for, the need of, wholesome fruit will ever be in 
excess of its growth . As its price falls— to quote the words of a fruit dealer in Philadel- 
phia, who last September received and sold in three days 666,000 pounds of grapes— 
" everybody wants it" Should an unusually favorable season give a yield beyond the 
possibility of gathering, transportation, or preservation, why not try the experiment of 
giving the freedom of your orchards to " the poor whom ye have always with you," and 
see if it is not almost as good to give as to receive. 

It does not appear to be known what the aggregate value of the fruit crop in the 
United States amounts to, but surely that must be a safe estimate that places it at 
between two hundred and three hundred millions of dollars annually. 

Large Areas Devoted to Fruit Crops. 

This enormous production which is but the natural outgrowth of the discovery of the 
peculiar adaptation of the soil and climate of many portions of our country to fruit-cul- 
ture, has compelled its cultivation in larger areas than anywhere else in the world. An 
apple orchard on the Hudson river, at Greenport, N. Y., covers 300 acres. At Orchard 
Hill, in (Georgia, is a peach orchard of 790 acres, and 84,000 bearing trees. The vineyard 
of Leland Stanford, at Vina. California, has 4,000 acres in vines in a tract of six miles 
long by two wide. 

How does this massing of crops tend to promote an increase of insect ravages ? Let 
me illustrate it by wh^t I have elsewhere written of our apple insects: 

" Two hundred years ago not even the wild crab, the earliest representative of the 
apple existed in this country, and consequently there were no apple Insects. Later. 
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when a few apple trees became the adjunot of the simple homes of the early settlers, 
those of oar inseots to which they offered more desirable food than that on which tbey 
had prevloasly subsisted, were obliged to wine their way often for.many miles in 
search of a tree upon which to deposit their esffs. If birds were then abundant, how 
few of the insects could safely accomplish such extended fli^rhts. But in the apple 
orchards of the present day— some of them spreading in an almost unbroken mass of 
foliage over hundreds of acres— our numerous apple insects may find the thrifty root, 
the Tieorous trunk, the succulent twig, the tender bud, the juicy leaf, the frafirrant 
blossom, and the crisp or mellow fruit spread out before them in broad array, as if it 
were a special offering to insect voracity, or a banquet purposely extendinff an irresist- 
ible invitation to the tent-caterpUlar, the eodlini;-moth, the canker-worm, the striped- 
borer, the bark-beetle, the twlic-borer. the leaf -aphis, the bark-louse, the root-louse, and 
every other of our two hundred species of apple insects. Here they may luxuriate as 
nowhere else. The required food is firreatly in excess of insect need. Careful cultivation 
has 9iade it the best of its kind ; appetite is stimulated ; development is hastened ; 
broods are increased in number; individuals are multiplied beyond the conservation of 
parasitic destruction; facilities of distribution are afforded with hardly a proper 
exercise of locomotive orsrans, and when these almost useless members have become 
aborsed, as in the windless females of the bark-louse {Mi/tilaspis pomicorticis) and the 
oanker-worms {Anisopteryx verruxta and A. pometaria), the interlocking branches afford 
convenient passage from tree to tree." 

Increase in Plant Diseases. 

The same causes, viz., hish culture, enormous production, and massing in larsre 
areas, inevitably promote plant diseases. Let me. in passing:, simply name a few of 
these, since they are so intimately connected with insect attack, beinf? often its pre- 
cursor or its sequence— and then leave them to be discussed by those to whom their 
study properly beloni^s. 

Of the more than two hundred species of fungi known to infest the (grapevine, special 
attention has been called within the last few years, to the followiuf?, from the serious 
losses that they have occasioned: The Downy mildew iPefoiiospora fyiticola); the 
Powdery mildew ( UncinuXa spiralis) ; the black-rot {Physalospora Bidwellii) ; Anthrac- 
nose {Sphaceloma ampelinuni), a comparatively new ffrape disease in thiscountzy, but 
one Ions known in Europe, which attacks the vine, the leaf and the fruit 

Of other well-known and destructive diseases, are the peach yellows (no saiibtactory 
cause or cure for which has yet been discovered): the peach-leaf curl lExoasrut dejtyr- 
man«); the plum-rot (3font2ia fructigena)\ the black-knot iPlowriglUia morbosa) of the 
plum and cherry; the plum-leaf tnngxisiSeptoria cerasina), affecting also the cheriy und 
the apricot, and peach slightly, causing often one-half of the leaf to die and fall away in 
rounded holes, as in examples recently received by me from an orchard in Canada; the 
Apple TMstiRcssteliapeniciUata); the apple and pear scab {Fusicladiwn dendrUicum and 
R pt/rinum); the pear-blight, so extensively written of and but lately shown 
to be caused by the bacteria which has been named Micrococcus amulovoriis, 
al6o infesting the apple and several other fruits; the tomato-rot in green 
fruit (probably Gladosporium fulvum); the gooseberry blight; the raspberry rust 
(CkBoma nitens); and the spot disease or leaf -blight of the strawberry {RamtUaria 
TuJasnei). The causes and cures of these and of many others associated with them, are 
deserving, from their groat economic importance, of all the study that is being given 
to them. Valuable results are expected from the establishment about a year ago of a 
mycologioal section in the Department of Agriculture at Wastiington, specially charged 
with the study of the fungus diseases of plants ; and it was very fitting that this section 
should have received the cordial indorsement of your society so promptly given it. 

New diseases are being discovered from time to time. A very remarkable one has 
lately been reported to the State Horticultural Society of California. The writer names 
it, " Paralysis of Apricot Trees.'* It had been observed by him in three different cases 

39 
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in three years, In apricot and apple trees that had been crrafted on other stock. They 
were of exuberant flrrowth. in healthy foliage and were bearing, abundantly, normally 
developed fruits It ia described as follows: 

"In the mominfiT the trees appeared to be in full health: shortly after 10 o'clock the 
leaves suddenly became weak and every leaf, without exception, hunsr lifeless on the 
tree. In the afternoon the fruit and bark began to shrink, and in forty-eight hours all 
the leaves and young shoots were entirely withered and the fruit shirunken and nearly 
dried up. Two trees were tested with the knife, and it was found that the paralysis 
and death had taken place from the grafting- point upward." 

Ingbease of Insect Ravages. 

Passing now to Insect pests — it is surely evident to every fruit grower that, with each 
successive year, the difficulty of growing choice and perfect fruit is becoming greater. 
He can no longer ignore the insect as a|i insignificant object in nature, almost 
unworthy of regard. The myriad hosts confront him on every side and demand his 
attention. They claim the choicest products of his labor —not a tithe of them, which 
might, perhaps, be granted, but the entirety. It is a struggle for mastery, in which he 
must conquer the insect, or the insect will oonquer him. 

The primary causes that have necessitated this warfare have been given you in 
general terms, but the consequences of these might not extend much beyond a multi- 
plication of the individuals of a species. But beyond this, another serious element is 
forced upon us, viz., a continual increase in the number of species preying upon fruits. 

POOD-HABITS OF INSECTS. 

Ton all know that our noxious insects are divisible into many groups, indicated by 

the food-plants upon which they subsl^st Thus we have our grass insects, our grain 

insects, insects infesting our forest trees, those Infesting our flowering plants, those 

attacking garden vegetables, a long list of household pests, those that live upon our 

domestic animals, etc., etc. Insects are more or less particular in their food. There 

are those that confine themselves to a certain species of plant and will starve rather 

than change to another. Very many will feed upon allied plants as associated by 

structure and character in a genus or a family; while others, polyphagous species, as 

they are termed, extend their range through different and often dissimilar orders of 

the vegetable world. 

Change of Food-plants. 

Thus it is that the fruit grower not unfrequently has to contend with some insect 
depredator quite new to him and to his locality. He submits It, as he should, to some 
authority in entomology, and it is found to be a species previously known as subsisting 
on some other food-plant. Chance, it may be. has brought it to an apple tree, and it at 
once finds in its material, food more agreeable and attractive to it than that on which 
it had hitherto fed. It becomes an apple tree insect, and displays under the stimu- 
lating effect of its changed diet, far more destructive habits than those that before 
pertained to it. To illustrate: A little bark-boring beetle {Scolytag rM(7ttto«««), which 
for several years had been known to us only as destroying cherry, peach, and plum 
trees, has been discovered by me the present year as working in large numbers 
beneath the bark of apple trees and quickly killing them by running its galleries over 
and around the trunk until it is completely girdled. 

Introduction fbom Abroad. 
Again, the new pest proves to be an introduced species, brought over from Europe 
through some commercial avenue, readily planting itself in its new home, and spread- 
ing from thence over the country as broadly as the area of its food-plant or suitable 
climatal conditions will permit And almost without exception, a species thus intro- 
duced from abroad, unattended by its natural parasites and freed from other enemies 
that had learned to prey upon and control it. is at once transformed into a pest of such 
magnitude, that its harmlessness in the old world is in marked contrast with its ravages 
in the new. 
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Bpbead of Sokix Inseotb. 
In lllastrstlon ot the evils often fttUndant upon & chanue of food-plaoMandeiten- 

Uon of naae. and also tha increased' destrnotUeneas of Introduced Bpcoiee, tve maT 
refer to the struuBle which the trntt xrowars of CaHfornla ate at the preaent time 
underBolna>lth Inflect pesls. and notably with BoalB-inaectB. which haire followed the 
recent extended culture of the citriiii frulte, partleularlr the oranite. In that State. 

Attack by the merabera of thle family, known as thu 
Ooccida. la always dreadeil/as they multliily with auiaa- 
inK rapidity, and are;protec(ed durlnK'nearly nil of [their 
lite by a shield -Ilk e:<,coyerins whlchjls :1di pervious to 
such applications as ordinarily Bofflce to destroy 'more 
exposed forms. They are not even amenable tol.the 
poison ot araenlcoli preparations, "which are our best 
insoeUcldes wherever they may be Halely employed, iia 
they Qod thelr'Jotxl In the jnices.of plants, extrxcteil 
by means of a needle-like proboscis driven through the 
bark, or epldermla^ot llie leaf. 

The xcalo-Ineect. which la pspeclHlly enllstlnR wide- 
spread attention In California. rocelvliiK the most care- i 
fnl Btudf , and. from the difficulty of. its control, eicltlnc ( 
(treat alarm, is knownhs "the fluted scale." or "the 
cotton y-cuflhlon wale." from the peculiar and conspicu- 
ous cotton-like mass attaohed to Jt and shelterlne.ita 
ecffs. Solentlflcallr it is'known as /cenia ivrc'iosj 
Maakall. Australia. South Africa. New Zealand and 
California are Its only localltieB, so far as known toTun. 
Its orlKlnul food-plant la believed to'Jiava beeni an 
Acacia— thorny trees or shrubs bDlimaioK to the iepu- 
minosiE, al which we have no native .species. north of , 

Texas. On an Acacia imported troin Austra1la.lL was' 
in till probability Introdnced Into Calltornla In l8M..or 
law. From this plnnt It spread to various orchard and 
ornamental trees, earden plante, weeds, eto. . A few of . 
these may bo enuiiierated as Khowtni;: the ,.poa>>lble 
runite of some of these pernicious scalee; Orantte, 
lemou, auinoe. pomexranate, apple, putir,.peaGh, apri- 
cot. Hk. strawberry, Krapn, hawthorn. waluutoHk. 
pine. cyprsHB, laurel, locust, elm. willow, l»'y,.roBe. ver- 
bena, and box. AocordloE to a.wrllerJa!New Zealand, 
'■ It attacks all sorts of plants." It is provina imrticu- 
larly destructive to the uranee. untlro.Tiilanlations.uf 
which have been com plotol 7 destroyed. Not yet over- 
spreading: the entire Utatn. the most earnest eSorts are 

beins made to arrest Its dlstributlou. Laws bi^ve been 

enai-tad, under whluh fruit luepectora have, been 

appointed, whose duty it la to enforce the laws, and 

even to search out the Infested trees and compel. their 

destruction. 
The Interest taken in this crusade BKalnst Insect 

pests In Oalltomia, and the desire to ™nduct It in the 

most efficient manner, is shown In the following extract 

from an address recently made by the Secretary of the 

California Uortlunltnral BoGlety: 
"Every effort Is beluK made by horticulturists to 

resist Che spread of trult-pasts. Every method sue- 

liested by reliable Bclentlsts and frultmen is being 

thorouKhly tested. Usually not much urKlnti is ' 

reauired to induce the owners ot past-ridden orchards 

to try tha latest discoveries, astbeyaro only too wlUinfc 

to attempt the eradication ot their Insect enemies. In 

this way many new applications are beins. diacovered. Fio. M.— The cottony enahion- 

It we can succeed In checking the ravages ot the peats, scale, Icbbya PUBcaASi, on 

this 8tat« Is bound to become the orchard ot the OTange. 

worid." (iW<)Ic.iiunil.iVM*, AugustlO, leST.p. lOl.l 
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It is devoutly to be hoped that the " Australian bufir," as it is sometimes called, 
together with the Bed Scale [Aspidloius awranUi) also introduced from Australia, and 
others of its associates, may not become distributed over the United States, to add to 
the already almost overwhelminfir number of our fruit insects. 

There is little danger of the introduction this side of the Rocky mountains of the 
larger number of the California scale-insects, throufsrh the fruit which is being brought 
eastward, for nearly all of them ai-e fixed to f)ie plant upon which they subsist durinj; 
their entire life except a brief period following their hatching; from the egi;. The Icerya, 
or Fluted Scale, unfortunately possesses habits mor^ favorable to its spread, for it 
remains free and travels about during the greater part of its existence. In its last 
stage — according to Professor Riley, to whom we are indebted for the elaborate study 
of this insect as given in his last annual report,*— and just before the production of 
its jBggs, it shows a disposition to travel in search of some place of concealment, as 
beneath rough bark. Under this impulse, it might leave the tree and find a convenient 
hiding-place in some fruit package, and there be conveyed by rail to a distant locality. 
The common mode of distribution of scale-insects is through the sale of scions and 
nursery stock. I do not know if these are being brought from California eastward. If 
such a business has been inaugurated (of which there would seem to be no need), every 
effort should be made to suppress it, as it would not be possible to institute such a sys- 
tem of inspection for the detection and destruction of infested stock, as has been 
adopted by several of the countries of Europe to protect them from the introduction of 
the terrible Phylloxera pest. 

I have dwelt at some length on these scale-insects, in consideration of their extreme 
virulence and the harm that will attend thejr spread. When they have been allowed to 
gain the footing that they now have in California, it is not possible to exterminate them. 
The most that can then be accomplished is to reduce their numbers, and to exclude 
them from localities now free from their presence. I believe that the Icerya has not 
yet shown itself in the orange groves of Florida. Whenever it shall do so, unless it be 
met as promptly as wo are accustomed to deal with a rabid animal, it is safe to predi(?t 
that the orange culture of that State is doomed. Arizona is just giving promise of 
becoming a wonderful fruit region. As yet, it is almost free from fruit pests. Peaches, 
it is claimed, can there be eaten from the tree from June to December. If so, with 
proper railroad facilities, we in our Eastern cities could enjoy the delicious fruit during 
one-half of the year. How desirable it is that such prospects should not be bUghted by 
permitting an influx into Arizona of the scale and other pests which it is possible to 
exclude, for rears, at least 

Number of Insect Pests. 

I have referred to the large number of our fruit-pests, in species, of perhaps equal 
importance with the number of individui^ls, since each one of the npecies requires sepa- 
rate study that its particular life-history and habits may be learned, and thereby a 
knowledge obtained of the best method of dealing with it If a noxious form, then the 
most efficient means for its destruction is to be sought: if beneficial, in the great ser- 
vice that it renders in preying upon injurious species, as are entire families, as those of 
the Ichneumons, Lady-birds, and others — in that case study must be made of how it may 
best be protected, and its multiplication promoted. 

Of the 325,000 species of insects known to science through name and description, 
as existing in the world, 25,000 belong to the United States. OT these 15,000, at least 
would be regarded as injurious, from preying upon material serviceable to man. The 
amount of harm inflicted by many of these is inconsiderable ; and probably not exeoed- 
ing one-half of the number, or from 7,ooo to 8.000 may justly be regarded as insect 
pests. 

The number of fruit insects can not be definitely stated. Four years ago I published a 
list of 176 species of insects depredating on the apple. Since then I have enlarged the 

* Report of the CbmmiMioner of Agriculture for 188S, pp. 466-482, plates !-▼. See, also : loerya or Flated Seal* 
BuUetin 16, U. & Dept, AffrieuL, DiviHon of Entomology , 1887, pp. 4a 



Report of ths Szatx Entomologist. 809 

list one-flftfa, making it to contain at present, 210 species. Doubtless a thorongh examin- 
ation of published and manuscript records of food-plants, and direct observations in the 
orchard, would extend the number to nearly if not quite 300. With this as a basis, we 
may safely conclude that the number of fruit insects in the United States is at least i.ooo. 
And every year is adding: to the number. Several new ones have come under my 
observation the present year. 

An Unknown Cubbant Insect. 

To one of these new fruit pests, of more than ordinary interest to me, I will ask 
your attention, in the hope that if its operations are widespread, the unknown insect 
inflictlnfir the injury may be discovered while enea^red in its oviposition, by some one 
of you, as otherwise its identification may elude us for years. 

During the latter part of )Iay and early in June the tips of the new and more vigorous 
shoots of both the black and the red currant were observed, in gardens at Albany and 
vicinity, to be girdled, drop over, wither and finally to break off and fall to the ground. 
The girdling is done by five or six sharp, deep and rather long incisions in the same 
plane, nearly surrounding and severing the stalk, and seeming as if made by strong 
mandibles. It is entirely different from the two circles of punctures made by the well- 
known raspberry-cane girdler, Oberea bimaculata Oliv., and moreover, the oviposition is 
within the tip that falls to the ground— not in the standing cane. It would, therefore, 
1)6 difficult to rear the insect from the egg. deprived, as it would be, in confinement, of 
its natural conditions. The girdling is probably done during the night 

How Insect Ravages are to be Met. 

And now, to proceed to the more practical part of my paper: What must the nursery- 
man and the fruit grower do, that they may effectually meet these annually increasing 
insect ravages. The plant diseases of rust, smut, blight, mildew, etc., to which I have 
referred, belong to, and are left for, others to discuss. 

I need not urge upon the members of this Society the importance of their recog- 
nition of the amount of harm to which they are exposed from insect injury. Indi- 
vidual experience has taught the absolute necessity of such recognition. Certain it is 
that he who will hereafter achieve the best success in the growth of fruit or fruit trees, 
will be he who has best informed himself of insects and how to deal with them. In the 
hands of such, the business will continue to be profitable, while the thriftless, careless, 
and ignorant will have to seek other occupation, more congenial to his quiet tastes and 
easy-going nature. 

While the fruit grower has not the opportunity for becoming a technical entomolo- 
gist, he may at least acquire such a general knowledge of the elements and applica- 
tions of economic entomology as are taught and explained in scores of publications 
issued gratuitously during the last few years by several of the States and the General 
Government for the sole and only purpose of diffusing, broadcast, knowledge saimport  
ant to individual and national prosperity. * 

May I venture to offer what seems to me, from my stand-point, some reasonable 
requisites of the successful fruit grower of the future ? 

1. He should be acquainted with all of the more common insects that occur, or are 
liable to occur in his vicinity— their names (not necessarily their scientific ones), the 
nature of their injuries (if injurious), their more important habits, and be able to iden- 
tify them in their different stages. 

3. He should be so familiar with his ordinary visitants that he would detect the advent 
of an unusual or new form, so that It could be promptly submitted for such study as it 
might need. 

3. He should be able to distinguish between his insect friends and foes, that he might 
not unwittingly destroy the former, or employ such remedies against the latter as to 
involve both classes in a common destruction, accomplishing thereby more harm than 
good. 
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4. He should be able to refer them to the Orders to which they belong f n olasslfleatSoa. 
that he mifjht apeak or write of them understandlnffly and properly —not firronpins aU 
under the name of " bugs." The commonly accepted Orders are but seven and may be 
easily learned. They are these: 

1. Hymenoptera — BeeB, wasps, hornets, ants, saw-flies, etc. 

2. Lopidoptera — Butterflies and moths. 

3. Diptera — Flies, mosQuitoes, ffnats, etc. 

4. Goleoptera — Beetles. 

6. Hemiptera — Plant-Hoe, scale-inseots, tree-hoppen, etc. 

6. Urthoptera — Crickets, srasshoppers, etc. 

7. Neuroptera — DraKon-flies, Hay-flies, oaddis-worms, etc. 

5. He should know the manner of Insect feedinur, so as to be able to employ the proper 
class of insecticides. 

6. He should be informed of the method of preparation and of application of the best 
insecticides. 

7. He should experiment with such remedies and preyentives as his own obseryation 
and experience may suggest 

8. He should avail himself of the publications in economic entomology relating to 
fruit pests. These have become numerous and can not fail of proving of Rreat service. 

The first three of what I have named as requisites of the successful fruit erower.viz.: 
Names of insects, recognition of new forms and discrimination between foes and 
friends — may be largely met by the use, in connection with observation of the livini; 
insects, of the volume entitled, " Insects Injurious to Fruits." by William Saunders. It 
is an exceedingly valuable compilation of most that is desirable to be known, for prac- 
tical uses, of our fruit insects, and has been prepared by a gentleman, whose long 
experience as a fruit culturist, together with a high reputation as an entomologist, had 
in every way fitted him for the work which has been so successfully accomplished. The 
volume — an octavo of over 400 pages, with illustrations on almost every page — is pub- 
lished by the well-known publishing house of J. B. Lipplncott, Philadelphia, of whom 
it may be ordered. 

For the fourth requisite --for some knowledge of the orders in which insects are 
grouped, and in addition, a comprehensive idea of the families in which the orders are 
divided, I would recommend the purchase of Dr. Packard's " Quide to the Study of 
Insects." It is a large octavo of over 700 pages, abounding in illustrations, and is well 
adapted to the wants of those who desire some accurate and general knowledge of the 
insect world. The eighth edition was published in 1888, by H. Holt & Co., 29 W. Twenty- 
third street. New York city ; price, five dollars. 

For the fifth requisite — a knowledge of the manner of feeding, it is necessary, in the 
employment of remedies, to be able to distinguish between biting insects, the Mandibu- 
lata, which are provided with mandibles or jaws, and sucking insects, and the Suctoria, 
furnished with a proboscis for extracting the sap of plants. The former are killed by 
the application of poisonous substances to the surface of the leaves or other parts of 
the plants on which they feed, while the latter, living only on the interior juioes. are 
entirely unaffected by such applications. Of this last class, are all of the plant-lice, or 
Aphides, the scale-insects, bugs proper, and, in short, all comprising the extensive order 
of Hemlptora. Against these the strongest arsenical preparations are of no avail, but 
they are vulnerable to applications that will affect them through their breathing pores, 
as, for example, kerosene, which closes these pores and produces suffocation. 

Insecticides. 

The sixth requisite named. Is a knowledge of insecticides, and of the means for 
applying them. 

Not many years ago the only known methods of combating insect pests were hand- 
picking, beating from shrubs or jarring from trees on sheets spread underneath, attract- 
ing to lights or Ures. and taking up and burning the infested plants. As insects 



Report of tub State Entomologist. 311 

multiplied and more ample means for their control were required, insecticides, so-called, 
were discovered. Twenty years a«ro. when a beetle, whose home was in the Bocky 
mountains, had, at the approach of civilization, abandoned its wild Solanum food-plant 
for the more nutritious cultivated one, and was rolling: eastward over the Western 
States as steadily and irresistibly as a tidal wave, the timely discovery by a citizen of 
'Illinois that Paris sreen was an effectual remedy for it, at once brought under control 
the ravages of the devourint; pest, and made the continued cultivation of the potato a 
possibility. Ten years thereafter. London purple, a residuum in the manufacture of 
analine dyes, was found to be almost equally efficacious airainst the Colorado beetle, 
and, as the fruit of experiments since conducted, we have now in these two arsenical 
compounds, insecticides effective against nearly all of the mandibulate Insects which 
fee<l exposed on such vegetable substances as we or our domestic animals do not require 
for food. 

• 

The need of reaohins the larffe order of suctorial insects which are not affected by the 
arsenites. led to the discovery of kerosene as a destroyer of insect life. It was found to 
be fatal to every insect to which it o^uld be applied. As in its undiluted state it is also 
fatal to vegetation, m^ans were sought, and were speedily found, for reducing it to any 
desired degree. Often as the methods of preparation of what are known as " kerosene 
emulsions " have been published in our agricultural and horticultural journals, it may 
be of service to you to give the most approved method, in a single short sentence : 

The best emulsion for general use is produced by violently agitating through the rose 
of a force-pump until emulsified in a homogeneous mass, two gallons of kerosene to one 
gallon of a hot soap solution, made by dissolving a half-pound of common soap in a 
gallon of water. 

The ordinary dilution of the above emulsion for use, is with nine gallons of cold water. 

Of the various other insecticides with which the fruit grower will find it to his advant- 
age to be familiar, as hellebore, pyrethrum, carbolic acid, coal-tar. tobacco, etc.. I will 
not speak, but will refer you to publications in which they are fully discusped, and 
which constitute a part of that literature of economic entomology which should find 
place in the library of each one of you. 

Publications Relating to Fbuit Insects. 

The advance made in our knowledge of dealing with insect pests, is largely due 
to the investigations and discoveries of the Entomological Division of the Department 
of Agriculture, at Washington, of which Professor Riley is chief. The publications of 
this division present full reports of experiments in testing almost every material that 
has from time to time been recommended as an insecticide, even to ice water and buck- 
wheat flour ; descriptions of various devices, implements, and machines for applying 
insecticides: descriptions, figures, and life-histories of our most formidable pests, with 
the best remedies or preventives against them, and much other valuable matter on 
entomological subjects. 

Of these publications— of primary value are the Annual Reports of Uie Entomologist 
(by Professors Riley and Comstock), of the series commencing with the establishment 
of the Division in 1878. In addition to a limited number of these reports issued as 
separates, they are included in* the Annual Report of the Commissioner of Agriculture: 
and as the immense, edition of four hundred thousand copies of this report is printed by 
Congress each year, certainly every one desirous of obtaining a copy should have no 
difficulty in procuring it through application to his representative in Congress or to the 
Commissioner of Agricufture. The same volume will also contain hereafter the annual 
report of the Pomologist, the Mycologist, and the Botanist, of the Department 

The Entomological Division has also issued, from time to time. Bulletins, containing 
observations and experiments in its practical work, and studies and reports on special 
insects of exceptional importance. Bulletin No. l was published in 1883 ; No. 16, the last, 
in August of the present year. Application for these should be made to the Department 
of Agriculture. 
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The four Reports of tJie United States Entomological Oommissiont contalniiiR. In the 
agieregate. over 3,ooo octavo pafies and 160 plates and numerous flffures, are mainly 
devoted to consideration of the Bocky Mountain locust and the Cotton-worm, while spaee 
is firiven (in vol. 3) to the Canker-worm— a notorious apple tree pest in some localities. 
In the fourth Report of the Commission, published by the Department of Afrrlcnlture 
(volumes i and 2 are from the Department of the Interior), no less than sixty-four paffes 
are devoted to the interesting subject of insecticides, and 182 paflrea to machines and 
devices for their application to various crops under diflTerent conditions. 

Of the Bulletins that have been issued by the Entomoloffical Commission. No. 7, entitled 
Insects Injurious to Forest and Shade Trees (published by the Department of the Interior, in 
275 pafies), contains descriptions and figures of quite a number of pests which also extend 
their ravages to fruit trees, and would therefore be of value to the fruit grower. Ad 
enlarged and revised edition of this valuable volume Is being prepared, and may be 
expected to appear during the coming year. As indicating the advance made In this 
promised revision, and also, In our general knowledge of insects, since the issue of the 
first edition in lasi. I will state, that while in that edition. 21i oak insects are enumerated, 
its author, Dr. Packard, informed me some months ago. that his manuscript then con- 
tained'i26 determined species living on oak, and about l(X) undetermined. 

Of the valuable series of Beports of Dr. Asa Fitch, on the Noxious and Other Insects of 
Oie IState of New York, published in the Transactions of the New York State Agricultu- 
ral Society for the years I86i-1870, the first three are mainly devoted to fruit insects. 
Beports one and two, forming a bound volume, may be procured of the secretary of the 
State Agricultural Society, at Albany ; report three is out of print For information 
relating to the other eleven, my first report on the Injurious and Other Insects of tlte 
State of New York, pp. 291-296, may be consulted. 

The nine Reports on the Insects of Missouri, by Prof. C. V. Blley, replete as they are with 
admirable life-histories and illustrations of notable excellence, are desirable to all who 
have occasion to study Insect lives and insect habits ; as are also the fourteen Rq;>orts on 
the Insects of Illinois, by the State Entomologists, Walsh, Le Baron, Thomas, and Forbes. 
It Is hardly possible to obtain full series of these, but inquiries in relation to them may 
be addressed to Prof. Blley. at Washington, and to Prof. S. A. Forbes, State Entomolo- 
gist of Illinois, at Champaign, 111. 

T?ie American Entomologist— three yolnmes, of from 250 to 350 pages each, contains 
much material of pomological importance. The first volume is difficult to obtain, and 
consequently commands a high price (seven dollars) when offered for sale. Inquiries 
for these may be made of Prof. Blley. 

A Monthly Bulletin, under the name of the Practical Entomologist, forming two vol- 
umes—pages 128 and 122— was published in 1866-1867 by the American Entomological 
Society " for the dissemination of valuable knowledge among agriculturists and horti- 
culturists." Possibly a few copies are still procurable of the ^secretary of the society, 
Mr. E. T. Cresson. P. O. box 1,677, Philadelphia, Pa. 

To a number of other publications I would be glad to invite your attention, but it 
would too greatly extend my paper. 

Conclusion. 

I have attempted to show how the pomologist can hope to attain success in the insect 
warfare in which he must engage, and the panoply in which he should be clothed for the 
fight The requirements that I have made are not very exacting, or are they difficult to 
meet Compliance with them will not only yield a pecuniary reward, but at the same 
time add to mental wealth, enlarging and enriching the mind, by opening up to it 
sources of pleasure and continually increasing interest as one is led from the simple 
contemplation of these curious, beautiful, and wonderful forms, to the remarkable 
transformations that they undergo, the various habits that characterize them, and the 
surprising instincts or the shadowing of reasoning powers that they not unfrequently 
display. 

The study of the myriad insect world, even apart from its utility, can not fail of being 
a fascinating adjunct to the pleasurable pursuit of fruit growing. As such, I commend 
it to each member of the American Pomological Society. 
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LIST OF PUBLICATIONS OF THE ENTOMOLOGIST. 



The following is a list of the principal publications of the Entomol- 
ogist during the year (1887), giving title, place and time of publica- 
tion, and a summary of contents: 

The Praying Mantis and its Eggs. (Country Gentleman, for January 
^ 1887, lii, p. 9, c. 3-4, figure— 62 cm.) 

Egg-cases from Charlottesville, Va., where they occur on fences, are 
identified as of this insect and described. The mode of deposit of the 
eggs is not known, but probably the entire mass is extruded in its case. 
The perfect insect. Mantis Carolina Linn., is described and figured, and 
its habits, food, manner of feeding, etc., stated, together with its occa- 
sional cannibalism. It is a Southern form, not occurring in New York. 
Its consumption of injurious insects entitles it to protection and 
cultivation. [See revision and extension of above in pages 158-162 of 
this Report.] 

A Bug Injurious to Shade Trees. (Country Gentleman, for January 
27, 1887, lii, p. 69, c. 2-3 — 18 cm.) 

Leptocoris trivittatus (Say) — one of the Hemiptera, received from 
Sterling, Kansas, where it has abounded during the autumn and winter, 
is described, and its habits in Topeka, Kansas, as narrated by Prof. 
Popenoe, quoted, together with its food-plants there observed, viz., box 
elder (Negundo aceroides) and soft maples. [See revision and extension 

of above in pages 156-158 of this Report.] 

* 

Fuller's Eose-Beetle — Aramigus Fulleri Horn. (Country Gentleman, 
for February 3, 1887, lii, p. 89, c. 1 — 21 cm.) 

A grub sent from Bucksport, Maine, as destructive to the roots of 
rose-bushes, is Fuller's rose-beetle — known as being quite injurious 
to roses grown in greenhouses and to some other plants. Dr. Horn's 
remarks upon its rapid spread over the country following its first notice 
in 1874, are quoted. The grubs eat the roots and the beetles the foliage 
of the plants. The latter often abound in greenhouses in November 
and December, when they should be collected and destroyed. By care- 
fully hand-picking the beetles as they mature, they may be extermin- 
ated. A bush badly infested at the roots should be taken up with 
proper care and burned. See Second Report on the Insects of New 
York, 1883, p. 142. 

40 
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Harmlessness of the Lady-bird, Adalia bipunotata. (The Owl [OlenB 
Falls, N. T.], February, 1887, ii p. 16— 8 cm.) 

The cause of the unusual abundance of this harmless insect in dwell- 
ings during the past winter, is its entrance for hibernation after its 
great abundance last year as a destroyer of the innumerable aphides 
which infested the hop and other crops. It deserves protection wherever 
met with. 

The AphididfiB, or Plant Lice. (Proceedings of the Western New York 
Horticultural Society at its thirty-second annual meeting, January 
26 and 27, 1887, pp. 85-97.) Issued in March, 1887. 

The paper is arranged under the following headings: Systematic 
Position of the Aphididee — Features of the Aphididca— Distribution 
of the Aphididee — Injuries from the Aphididee ~ Propagation of the 
Aphididee— Imperfect knowledge of the AphididaB — Recent Discoveries. 

A Wood-eating Insect (Country Gentleman, for March 31, 1887, lii, 
p. 257, c. 1 — 18 cm.) 

Inquiry made of a long-homed beetle which had recently appeared in 
a dwelling in Albany, in numbers, is answered by its identification as 
Xylotrechus coUmus (Fabr.). Nothing is known of its life-history, except 
that it has been bred from oak and maple. It may have been carried 
within doors in the larval stage in fuel, or it may have emerged from 
furniture recentiy manufactured. Instances are recorded where beeties 
have escaped from furniture after their Imprisonment for fifteen years. 
They may have come from the hickory wood stored (as stated) in the 
basement. [See revision and extension of the above in pages 93-96 
of this Report.] 

How to Prevent the Cabbage-maggoi (New England Homestead, for 
April 9, 1887, xxi, p. 136, c. 5—35 cm.) 

No general preventive or remedy is known, as the materials used are 
variously affected by the character of the soil where applied. The fol- 
lowing are discussed : Tobacco-dust sprinkled on the plants to pre- 
vent egg-deposit. Dressing the ground before planting with 160 
bushels of shell-lime to the acre. Gas-lime worked into the soil. 
Ammoniacal liquor applied to the roots. Decoction of burdock stems 
and leaves. Decoction of tansy. Puddling the plants with a mixture 
of earth and cow-dung or night-soil. Dipping in soot and water. Dip- 
ping in hellebore solution. Avoid use of fresh barn-yard manure. — 
Reports of experiments with the above are requested. 

m 

Currant Worm Remedy. (Popular Gardening, for April, 1887, ii, p. 
120-121— 8 cm.) 

An effectual remedy may be had in sprinkling powdered hellebore on 
the lower leaves of currant bushes when they first show the small holes 
eaten by the larvae of the first brood ; or the leaves may be picked off" 
and crushed. Will distribute the egg-parasite, Tricliogramma pretiosa^ 
if the parasitized eggs can be obtained. 
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Life-history of Hemileuca Maia Drury. (The Swiss Cross, for April, 
1887, i. pp. 135-139, figs. 1-3.) 

Presents the life-history of this Bombycid moth under the following 
heads : The Egg-belt ; Egg cement ; Oviposition ; Hibernation of the 
eggs; Hatching; Egg-shell; The young larva; First moult; Second 
moulting; Third moulting; Stinging power of the larva; Fourth 
moiilting; Fifth moulting; Mature larva; Food-plants; Parasites; 
Pupation; The pupa; The Imago; Metamorphio periods; Prolonged 
pupation; Habits of the moth; Barity; Geographical range. 

The Apple-tree Bark-louse. (Country Gentleman, for April 21, 1887, 
lii, p. 321, 0. 1-3 — 60 cm.) 

Scales on apple bark from Batavia, N. Y., are those of MytUaspis 
pomvcorticis Riley. They often entirely cover the bark, giving it a 
characteristic blistered appearance. Description of them. Interest 
pertaining to the life-history of the insect. Is not fitted for rapid 
spreading, as the female is wingless, but may be conveyed by other 
insects, birds [and spiders]. The brief period of their free existence. 
Beference to scale-insects of the orange in Florida and California. For 
remedies, cut down and bum the trees infested throughout, or spray 
thoroughly with a kerosene emulsion. Small trees may be scraped. 
The most vulnerable time of the insect, is just after hatching, or at the 
time of the blossoming of the tree. Prof. Cook's method of scouring by 
hand with a soft-soap and carbolic acid solution. Soft-soap and wash- 
ing soda also recommended ; also, linseed oil. 

Remarks, in answer to inquiry, on the two-spotted lady-bird, Adalia 
bipunctata, found frequently hibernating in houses, and mistaken for 
the carpet-beetle, Anthrerms acrophularice. 

Borers in Timber. (Covmtry Gentleman, for April 28, 1887, lii, p. 341, 
c. 3 — .17 cm.) 

A correspondent asks for a method for protecting timber from borers. 
The inquiry is of too general a nature to admit of satisfactory reply. 
Means for protecting certain timber from specified insects could be 
given. The ship-timber in the royal dock-yards of Sweden, was, by the 
direction of Linneeus, preserved from Lymexykm navale, by submerg- 
ing it at a specified time. Some felled timber may be protected by peeling 
the bark. Creosote has been used for protection of timber, with satis- 
factory result. 

Honey-dew Eaten by Bees. (Country Gentleman, for April 28, 1887, 

lii, p. 341, c. 3-4 — 44 cm.) 

The extent to which honey-dew is eaten by bees, is of entomological, 
botanical, and economical importance. A correspondent states that 
the aphis secretions on fruit trees and the elm is not eaten by bees. 
Prof. Cook is quoted on some honey-dews that are eaten. "Honey- 
dew," too general a name, as it includes both aphis and plant secre- 
tions. Sometimes difficult to determine the source of a secretion 
observed . An extract from " Science " is given, on the rich nectar and 
excellent bee-food secreted by the larch plant-louse, Lachnus laricifex 
Fitch, which is corroborated by Prof. Cook. 
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The Seyenteen-jear Locust — Cicada septendecim. (The Owl, Organ 
of Agassiz Association, No. 711, Glens Falls, N. Y., May, 1887, ii, pp. 
17-19, figs. 1-5.) 

The interest attaching to this insect from its long period of develop- 
ment, noticed ; also, a thirteen-year Southern race ; number of broods 
in the United States, and the number occurring in the State of New 
York ; the next appearance of the New York broods. A r^sumd of the 
life-history of the insect is given, and reference made to Ciccida tibicen. 

f A Root Aphis of the Hop- vine.] (The Waterville [N. Y."| Times, for 
May 6, 1887, p. 2, c. 3 — 32 cm.) 

Some insects sent in soil from a hop-vine hill in Waterville, are 
recognized as belonging to the group of Bhizobiince, or underground 
aphids, which feed on the roots of plants. They can not be referred to 
any described U. S. species, as they differ from all such. A description 
of them is given. They are viviparous females, and are now producing 
living young. As these develop, it may be possible to identify them 
with some known above-ground species. 

Lady-birds, Leaf and Carpet Beetles. (Country Gentleman, for May 
12, 1887, Hi, p. 381, c. 1-3, figs. 1-6 — 80 cm.) 

Importance of such a knowledge of lady-birds as should prevent such 
destruction as they have been recently subjected to from having been 
mistaken for the carpet-beetle ; the regard for them in Europe : how 
their form. and markings may serve for their recognition; the specific 
names that indicate their usual spotted ornamentation ; figures of some 
species ; how the ChrysomelidcB with which they are liable to be con- 
founded, maybe distinguished, particularly the ** tortoise beetle; " the 
tarsi as separating and distinguishing the two families ; description and 
figures of the carpet-beetle, Anthrenus scrophularice. 

The Little Winged Pest. (The Albany Argus, for May 16, 1887, p. 2.) 

An abstract from a paper read before the Dana Natural History 
Society of Albany, on the Mosquito, treating of the numerous species ; 
their distribution ; means of protection against them ; the bite ; 
palliatives of the bite; only the female bites; the biting organs; 
use of the mosquito ; the mosquito as a host for filarice ; perhaps one of 
the ten plagues of Egypt; the life-history and transformation of the 
insect. 

Another Apple-Tree Pest. (Country Gentleman, for May 19, 1887, 
lii, p. 398, c. 4 — 10 cm.) 

A flea-beetle sent from Coleman's Falls, Va., where "it caused the 
apple-trees to look as if the buds had been burned out with a hot iron," 
is Crepidodera rufipes (Linn.). Although C. Helxines has been reported 
as injurious to apple leaves in Illinois, this has not previously been so 
reported. The reasons are given why neither of these may be expected 
to prove serious pests of the apple. [See revision and extension of the 
above in pages 221-223 of this Report.] 
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A New (?) Aphis on Hop Boots. (Country Gentleman, for May 19, 
1887, lii, p. 401, c. a-4 — 46 cm.) 

Aphides received from Waterville, N. Y., are sent as probably the 
hop-louse. Importance of ascertaining the hibernation of Phorodon 
humuli, which Is believed to be on plum trees. Our limited knowledge 
of the root-feeding Rhizobiinoe. Description of the mature and young 
aphis from hop hills in Waterville. 

The Currant-worm Parasite. (Albany Express, for May 23, 1887, 
xli, p. 2, c. 5 — 10 cm.) 

The attack of the ejo^g-parasite [Trichogramma pretiosa] on the eggs 
of the currant saw-fly — not hitherto recorded out of the State of New 
York, is discovered in some of the eggs received from a fruit farm in 
Galena, 111. In picking off for destruction the egg-bearing leaves of 
currant bushes, those on which the eggs have turned black, indicate 
parasitization, and therefore should not be crushed, but preserved for 
the development of the parasite. 

The Leather Beetle. (Boots and Shoes Weekly, for May 25, 1887, 
xi, p. 473, c. 1-2 -—36 cm.) 

To inquiry received from Scott Co., Ky., of an insect that burrows in 
shoes and perforates them in all airections (no examples sent), reply is 
made that it is probably Dermestes rmlpinus, or " the leather beetle," 
which has seriously injured boots and shoes in some wholesale houses 
in St. Louis, Mo., and elsewhere. Its operations are described and 
remedies given. Another beetle occasionally Injuring boots and shoes 
is SUodrepa panicea. [See pages 208-213 of this Report.] 

A Saw-fly on Apple-trees. (Country Gentleman, for May 26, 1887, lii, 
p. 421, c. 3 — 21 cm.) 

Insects occurring In large numbers on apple-trees in Chester county. 
Pa., and thought to be the occasion of the blighting of the trees, are 
Dolerus sericens (Say). They could not have caused the in j ury reported. 
Dolerus arvensis (Say) has been sent from Ohio as having injured the 
fruit-buds of pear-trees, but it is not credited, for none of the Tenth- 
ridincB are known to feed injuriously on vegetation in their perfect 
stage. Reference is made to food-plants of the larva of D. arvensis. 

Elm-leaf Beetle Going Northward. (Country Genlleman, for May 26, 
1887, lii. p. 421, c. 3-4 — 20 cm.) 

Galeruca xanthonielcena (Schr.) received from Poughkeepsie, N. Y.— 
the most northern locality in the State from which it has been reported. 
Its progress, since its introduction fifty years ago, is sketched. Import- 
cmce of efforts to arrest its spread. Reference to literature upon the 
insect. 

A New Cotton Pest. (Country Gentleman, for June 2, 1887, liL p. 
441, c. 4 — 19 cm.) 

A small beetle reported from Jackson county, Ga., as, destroying 
young cotton plants where ragweed had grown title preceding year, is 
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identified as Systena blanda Y&r'hitceniata LeConte. This Chrysomelid 
beetle had not been known to injure cotton. ]It has been reported as 
injurious to com in Pennsylvania. The Systenas (species cited) are not 
usually injurious to vegetation. For preventives, destroy the ragweed, 
or sprinkle the young cotton plants with any dust-like substance. [See 
pp. 275, 276 of this Beport.] 

Thrips in Strawberry Blossoms. (Country Gentleman, for June 9, 
1887, lii, p. 459, c. 1-2 — 50 cm.) 

Strawberry blossoms from Geneva, N. Y., contained thrips, averaging 
perhaps twelve to a blossom. Difference between the true thrips and 
tJie so-called thrips of the grape leaves; their appearance; where they 
occur; have not been much studied; conflicting statements of their 
habits ; deemed by some to be mainly insectivorous and therefore bene- 
ficial ; by others, injurious to vegetation ; known f eeding.habits of some 
species quoted ; the species undoubtedly differ in habits. No injuries 
evident in the Geneva blossoms. The strawberry thrips has been very 
abundant and injurious to the blossoms in Illinois, and is being studied 
by Professor Forbes. 

The Leather Beetle again. (Boots and Shoes Weekly, for June 15, 
1887, xi, p. 608, c. 1-3—50 cm.) ^ 

The beetle boring into shoes (see preceding page) has been reared from 
an infested shoe, and found to be Sitodrepa paiiicea.Z^^ operations in 
the leather are described, and some of the large number of substances 
on which it feeds, given. It will not probably prove [a very serious 
leather pest. In addition to the .remedies suggested for Dermestes 
vulpinus, this may be killed in any of its.stages Ijy treating the infested 
shoes with kerosene. 

The Apple Pest. (Oswego Daily Times, June 18, 1887, p. 4, c. 6-7 — 
48 cm.) 

Insects repoi-ted as entirely destroying the foliage of apple trees in 
Granby, Oswego county, N. Y., and eating the young fruit, are identi- 
fied as the rose-bug, Macrodactylus subspinosus, j •■ This beetle is 
described, its occasional ravages referred to,>nd the difficulties in deal- 
ing with it, pointed out. The best methods for its control, are beating 
from low plants into a pan of water and kerosene, and jarring, from 
trees on sheets spread beneath; also dusting the foliage with oak 
ashes (highly recommended), air-slacked lime, plaster of Paris, or even 
with road-dust. The insects will disappear about the first of July. ^ 

Cockscomb Elm-gall. (Country Gentleman, for June 23, 1887, lii, 
p. 491, c. 2 — 12 cm.) 

Galls on young elm trees in Coffee, Va., are the above species, Glyphina 
ulmicola (Fitch) ; description of them ; are confined to the white elm, 
Ulmus Americanus, For remedy, when the insects are distributed over 
the leaves, spray with soapsuds and quassia water, or a kerosene 
emulsion* Eeference to literature of the gall. 



Repobt of TBS State Entomologist. 819 

The Ox Warble-fly. (Country Gentleman, for June 23, 1887, lii, 
. p. 493, c. 1-3 — 106 cm.) 

What warbles are ; different species of warble-flies ; flgure and descrip- 
tion of the ox warble-fly and its life-history; habits of the larva and 
figures. The best method of dealing with this insect is to kill the mag- 
got in March and April by applying to the opening in the warble a 
little mercurial ointment. Reference to the old method of for- 
cing out. The ointment sometimes applied before openings appear. 
Other thick adhesive material that may be applied to arrest respiration. 
Natural history of the insect. Applications for prevention need to be 
long continued, and are, therefore, not as simple as killing, ^ome pre- 
ventives named. Beference to, and flgure of, the ox gad-fly, Tabanua 
bouiniis Linn. 

Grape-vine Leaf-hopper. (Country Gentleman, for June 23, 1887, Hi, 
p. 493, c. 4 — 33 cm.) 

Insects destroying grapevines in Clearfield, Pa., are not '' thrips " as 
commonly named, but species of Erythroneura, of the Hemiptera ; the 
general appearance and operations of these leaf -hoppers ; a common 
one is the Tettigonia vitis of Harris, which is described. The young 
leaf-hopper may be killed with soapsuds, or tobacco water, or the 
kerosene emulsion. When winged, they may be driven on a piece of 
building-paper coated with gas-tar stretched between the rows of the 
vineyard. 

The Bose-Bug. (Country Gentleman, for June 30, 1887, 111, p. 511, 
c. 1-2 — 35 cm.) 

Bose-bugs from Onondaga county, N. Y., and Cumberland county, 
N. J., attacking peach, corn, grape, and blackberry are identified. No 
means for fully controlling it yet known ; is a local insect, and believed 
to breed in sandy soil. Beating and jarring from plants and trees has 
long been practiced successfully. When on corn might be poisoned 
with Paris green or London purple. Dusting the foliage wjth some dry 
powdery substance is a good preventive. Lures for concentrating 
attack are the Clinton grapevine and valerian. Account of the success 
of the last-named lure. 

The Hop-Louse. (Country Gentleman, for June 30, 1887, lii, p. 511, 
c. 2-3 — 23 cm.) 

In answer to request for remedies for Flwrodon humuli, reply is 
made that none will probably be needed this year. In years of its 
abundance, the English custom of hop-washing will have to be adopted 
in this country, to insure remunerative crops. The machine used in 
England for this purpose is described, and the wash of quassia extract, 
soft-soap and water given. Beference pade to present investigations 
in the life-history of this insect by the Division of Entomology at 
Washington. 
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Report of the State Entomologist to the Begents of the TTniyerBitj of 
the State of New York, for the year 1885. (Thirty-ninth Annual 
Eeport of the State Museum of Natural History, for the year 1885, 
pp. 77-125.) [Published, July 6, 1887.] 

The contents are, Introduction. Publications by the Entomologist. 
Contributions to the Department. Collections of the entomologist. 
Insect Attacks and Miscellaneous Observations [as follows] : Eggs of a 
Cut- worm on an apple-tree : The Canker-worm : The Apple-leaf Buccu- 
latrix : The Clover-seed Midge : Sclara sp? on wheat : Helophilus similis : 
The Cabbage Fly: The Hessian Fly: A Lady-bug attack on scale 
insects: Oviposition of Saperda Candida: The Clover-leaf weevil 
destroyed by a Fungus attack: The Pear-blight Beetle: Attack on 
youDg pears by a Plant-bug: Poecilocapsus lineatus: An Experiment 
with the 13-year Cicada: A Scale-insect attack on Ivy: The Cheese- 
mite infesting Smpked Meats: A Parasitic Mite infesting a beetle: 
A Mite attack on Garden plants : The Black Knot of the Plum tree aud 
its Guests. Notes upon various Insects [as follows — reprinted in 
present report]: Nisoniades Persius — Sphinx Canadensis — Melittia 
cucurbitaB— Tinea pellionella— Mallota sp.— Anthrenus scrophulariffi— 
Thanasimus dubius— Macrodactylus subspinosus — Chrysochus aura- 
tus — Trirhabda Canadensis— Hylesinus opaculus — Phlceotribus lim- 
inaris— CEcanthus niveus — Ephemera natata. 

The Meal Worm in Salt. (Country Gentleman, for July 7, 1887, lii, * 
p. 530, c. 3-4 — 8 cm.) 

Examples of twenty-five larvaB and of some beetles found in a sack of 
salt which had stood unopened in a meal -room for two months, in 
Newark Valley, N. Y., are Tenebrio molitor Linn. It is probable that 
the larva) entered the sack for. pupation, and in this manner only could 
the salt have. served any purpose in the development of the beetle from 
the matured larvee. 

Four-lined Leaf -bug on the Currant. (Country Gentleman for July 
14, 1887, lii, p. 547, c. 2-3 — 21 cm.) 

Insects Infesting currant bushes at Fairmount, N. Y., are PcecUocap- 
siis lineatiis (Fabr.). Description of it is given and of its method of 
injury. It can not be killed by application to the leaves, as it is not a 
suctorial insect. Remedies mentioned, are, burning refuse garden 
material where it hibernates, killing the hibernating female when 
returning to the bushes in early spring for oviposition, and beating the 
larvflB and pupae into a pan of water and kerosene. 

The Elm-leaf Beetle. (Country Gentleman for July 21, 1887, lii, p. 
665, c. 3— 25 cm.) 

Larvae sent from Scarsdale, N. Y., as destroying the foliage of elms, 
are those of Galeruca xantJiomelcena. References to former notices of 
it in the Count. Gent. The best liquid preparation for Its destruction 
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is made with one-half pound of London purple, and three quarts of 
flour to a 40-gallon barrel of water. The method of mixing it is given, 
and the time for its application. 

The Curculio on the Apple. (Country Gentleman, for July 21, 1887, 
lii, p. 566, c. 3-4—23 cm.) 

Apples from Moosehead City, N. C, submitted for examination, are 
gnarled and distorted from the numerous blackened pits that they 
bear, which are particularly described No insects are found in the 
fruit. The punctures were probably made by the plum curculio, Cono- 
trachelus nenuphar, for feeding purposes. The apple curculio, Anthono- 
mu8 quadrigibbtus, is described. Curculio attack is to be met by jarring 
the insects from the trees on sheets spread underneath. 

An Ichneumonized Caterpillar. (Country Gentleman, for September 
1, 1887, lii, p. 673, c. 3^ — 13 cm.) 

Darapsa Myron larva, from a grapevine at Nassau, N. Y., has its 
body covered with the cocoons of a small ichneumon fly, which is 
Apanteles congregatus. The history of this common parasite of D. 
Myron is given, with reference to an error that is often made of mistak- 
ing its cocoons for insect eggs and destroying them. 

Milkweed Beetle with Bad Habits. (Country Gentleman, for Septem- 
ber 1, 1887, lii, p. 673, c. 4 — 27 cm.) 

Larvae sent from Chenango Co., N. Y., as feeding commonly on the 
morning-glory, but also on barley, com, cabbage, and some weeds are 
identified as those of Chelymorpha Argus Licht. The beetle is described. 
The literature of its food-habits is given, showing that it had not 
hitherto been observed as a com depredator. It does not promise to be 
destructive to valuable crops. When numerous it may be controlled by 
hand-picking or shaking from the plants. 

Blister Beetle Attack. (Country Gentleman, for September 1, 1887, 
lii, p. 674, c. 2— 6 cm.) 

A beetle from Morton, Pa., charged with having devoured in one 
night the leaves of a Clematis fiaTnmula, is identified as Epicauta dnerea 
(Forst.), the marglnata of Fabricius. Remedy, spraying with Paris 
green in water. 

Mites on Arbor Vitse. (Country Gentleman, for September 1, 1887, 
lii, p. 674, c. 3 — 9 cm.) 

The blackened appearance of a twig of Siberian arbor vitae, sent 
with inquiry from Pittsburgh, Pa., is due to an attack of a minute mite, 
the egg-shells and exuviae of which are disceraable under a magnifier. 
The attack can be arrested by spraying with pyre thrum water, or if on 
small trees by sulphur burned underneath with sheets spread over 
them to conflije the funaes. 

41 
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Harvest Fly. (Country Gentleman, for September 1, 1887, Hi, p. 674, 
c. 3 — 5 cm.) 

Identification of Cicada tibicen — the common harvest-fly, improperly 
known as a locust, with brief notice of its distribution from New York 
to Brazil ; its annual appearance about the commencement of the dog- 
days ; its shrilling noise,' and the apparatus by which produced ; its 
transformations, occupying two or three years, unlike the Cicada 
sepiendecim which requires seventeen years ; its split pupal-cases often 
met with on the trunks of the trees. 

Elm-leaf Spraying. (Country Gentleman, for September 8, 1887, lii, 
p. 694, c. 2-3—10 cm.) 

In reply to an inquiry for a force pump for spraying elm trees, state- 
ment is made that a powerful pump is desirable that the liquid may be 
taken from a tank, and distributed through a rubber hose of suitable 
length and a "bamboo extension rod,'* as recommended in the U. 8. 
Agricultural Report of 1881-82. The best nozzle to apply to the rod 
would be the "Nixon;" made at Dayton, Ohio, by A. H. Nixon. 
Bulletin No. 10, of the Division of Entomology, is referred to as giving 
method of elm-tree spraying practiced in Washington, D. C. 

Pests of the Pomologisi (The Boston Herald, for September 16, 
1887, p. 3— IJ cols.) 

Abstract of an address delivered before the American Pomological 
Society, at its meeting at Boston, September 15, 1887, treating of plant 
diseases and insect ravages, as the result of the present extended culti- 
vation of fruit; great increase of fruit-pests from importation and 
changed food-habits, as shown in the fruit pests of California, and 
notably the ** fluted scale;" the number of insect pests; importance of 
their study ; some requisites of the successful fruit grower. The same 
in the Albany Sunday Express for October 2, 1887, p. 2, c. 4-5— IJ cols. 

A Queer Foe to the Caterpillar. (New England Homestead, for 
October 1, 1887, p. 354, c. 3—13 cm.) 

A Sphinx caterpillar having its body nearly covered with small, white 
parasitic cocoons, is the Darapsa Myron of the grapevine. The 
method of attack of the hymenopterous parasite, Apanieles congre- 
gatas is described, together with the development of the grubs within 
the body of the caterpillar, and externally within their cocoons. The 
cocoons are often mistaken for eggs. Caterpillars ichneumonized 
in this manner often have their larval stage considerably prolonged. 

The Value of Crustaceans as Food for Fishes. (The American Angler 
for October 8, 1887, p. 235— 31cm.) 

In addition to the species and families of Crustacea named, — among 
the insects, May-flies, Phryganid larvae and other aquatic larvee are 
noticed, as very desirable food for fishes. 
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The Two-marked Tree-hopper. (Country Gentleman, for Octoher 13, 
1887, Hi, p. 783, c. 2-3 — 22 cm.) 

Insects described, sent from Glen Cove, Long Island, N. Y., as occur- 
ring only on Jitglans rupestris, are a variety of Enchenopa binotata 
(Say). Comparison is made with typical examples of this species, and if 
. the dififerences are constant, the form sent will at least merit a varietal 
name. They resemble examples of E)whenoj>a taken from a honey 
locust at Bennington, Vt Juglans rupestris is native to Texas, Arizona, 
and New Mexico. Remedies for this insect are, removing and burning 
the twigs bearing the egg-deposits, indicated by the conspicuous 
white egg-coverings, and driving away the timid winged forms. 

Mites on Arbor ViteB. (Country Gentleman, for October 20, 1887, lii, 
p. 800, c. 2— 8 cm.) 

The mite Infesting an arbor vitsB as noticed in the Country Gentle- 
man for September first, is believed to be Tetranyckus telarius, "the red 
spider," or a nearly allied species. Its occurrence on this food-plant is 
new. 

Asparagus and Pear-Blight Beetles. (Country Gentleman, for Octo- 
ber 27, 1887, lii, p. 817, c. 3-4— 35 cm.) 

Beetles appearing, for the first, this year at Annapolis, Md., are iden- 
tified as Criocerls asparagi. Its distribution in this country is stated, 
and for remedies air-slacked lime, and chickens as collectors, recom- 
mended. 

The beetles taken while commencing to bore in the trunk of a young 
apple tree, are Xijleborits pyri (Peck). Its two forms of attack — the 
burrowing of the larva near and into the bud, and by the mature beetle 
in the spring, into the trunk, are described. Remedies : cutting off and 
burning infested twigs, and poisonous or repellant washes. 

White Grub Attack on Wheat. (Country Gentleman, for October 27 
1887, lii, p. 817, c. 4 — 24 cm.) 

A white grub sent from Abingdon, Va., where in October, it is 
destructive to young wheat, seems not to be that of Ldchnostema fusca, 
but of some allied species. Description of the grub is given, and of its 
method of traveling on its back. No remedy is known for an attack of 
this kind. The grubs should have been destroyed when the meadow 
was broken up for wheat, by methods mentioned. Should the grubs, 
after heavy rains, show themselves above ground, poultry would 
reduce their number materially. 

The Bag- Worm. (Country Gentleman, for November 3, 1887, lii, 
p. 837, c. 2-4—54 cm.) 

An insect destroying an arbor vitae hedge in Plainfleld, N. J., is the 
bag-worm, Thyridopteryx ephemerceformiSi of which the habits are 
given, and reference to its bag ; also, the degraded habits of the female ; 
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reference to publications on it ; the life-history ; conflicting statements 
of transformations, etc, by Mrs. King; evidences opposed to those, and 
showing an autumnal maturity. Remedies are, poisoning ¥rith the 
arsenites, and collecting the bags in January for burning. 

Insects and Yellows in the Peach. (Country Gentleman, for Novem- 
ber 3, 1887, Hi, p. 837, c. 4 — 22 cm.) 

The beetle which "inspectors for peach-yellows'* find in peach-trees 
in Ringwood, Ontario, and claim to be reason for condemning the trees 
as affected with yellows, is identified as Phloeotribus liminaris (Harris). 
It was many years ago thought to be ' associated with, if not the cause 
of, the yellows. It is not evidence of the disease. It is said to infest 
elms, and is known as the ** elm-bark beetle." It occurs on peach- 
trees where yellows is unknown. Prof. Penhallow's studies of the 
disease show that it is not even induced by ScolyticUe presence. 
Reliable indications of the yellows, drawn from foliage, growth, and 
fruit, are cited. 

Grape Insects in Manure. (The American Garden, for December, 
1887, viii, p. 396, c. 2 — 7 cm.) 

A recent statement attributing the increase of grape insects in the 
vicinity of New York, city, to the use of city stable manure, is unworthy 
of consideration. Larvae living on excremental material, would not 
feed on living plants. Ligyrus relictus larvae which occur in manure 
beds have been mistaken for the white grub of Lachnostema ftisca, and 
excited fear that its distribution in manure would endanger field-crops. 
Such fears are groundless. 

Report of the State Entomologist to the Regents of tlie University of 
the State of New York, for the year 1886." (Fortietli Report of the 
N. Y. State Museum of Natural History, 1887, pp. 79-154. Also, 
separate, with cover and title-page: same paging.) [Published 
January 20, 1888.] 

The contents are : Introductory : A new Attack on Wheat by a Saw- 
fly larva : The Red-humped Apple-tree Caterpillar and Parasite : The 
Forest-tent Caterpillar : The Spring Canker-worm : An Unknown Grass 
Pest : A New Strawberry Insect : A Meal Insect : A Grass-burrowing 
Insect: A Dung Beetle: The Sugar Maple Borer: The Potato-stalk 
Weevil : An Ugly Bee-Slayer : Melon Vines Attacked by the Squash- 
bug: The Grain Aphis: The Hop-vine Aphis: The Apple-tree Aphis: 
Potato Plants Attacked by Aphides: Aphis Attack on Carrots and 
Parsnips : The Beech-tree Blight : The Cockscomb Elm-gall : An Unre- 
cognized Insect Attack : A Grass- Infesting Mite: A Mite Infesting 
Smoked Meats: Myriapod Attack on Potatoes: Notes on Various 
Insects : Contributions to the Department : List of Publications of the 
Entomologist during the Year. 



(D.) 

CONTRIBUTIONS TO THE DEPARTMENT. 



The following are the contributions that have been made to the 
Department collections during the year : 

In Hymenoptera. 

PehpcBus ccementaHus (Drury), Pelopoeus ccertUeus (Drury), and Ophion 
bUineatus Say. From Mrs. E. B. Smith, Coeymans, N. Y. 

Isosonta hordei (Harris) — the larvae in wheat straw, September 7th. 
From C. H. Boyd, Johnson's Creek, Niagara county, N. Y. 

Undetermined species of the Chalcid genera of TorymuSy Tetastrichus, 
and Entedon, obtained from galls of Cecidomyia betulce, contributed by 
Peter Inchbald, Fulwith Grange, Harrowgate, Eng. 

Bhyssa {Thalessa) lunalor (Fabr.). From Monboe Crannell, Albany, 
N. Y. 

The Oak plum-gall, containing larvae of Cynips q. prunus Walsh, 
on the acorn cup of Quercus rubra, October 26. From Augustus Floyd, 
Moriches, N. Y. 

Woolly-galls on scrub oak, Quercus nigra, disclosing Gynips q. operaior 
O. S. From Dr. M. G. Planck, Schenectady, N. Y. 

Larvae of the larch saw-fly, Nematus Erichsonii Hartig, from tama^ 
race at De Kalb Junction, St. Lawrence county, N. Y., June 29th. 
From C. Phelps, De Kalb. Larvae of the same, and cocoons spun 
en route, July 9th. From Rev. Henry U. Swinnerton, Cherry Valley, 
Otsego county, N. Y. 

Dolerus sericeus Say, from apple tree blossoms. From John L. 
Balderston, Kennett Square, Pa. 

Eggs of Nematus ventricosus Klug, parasitized by Trichogramma pre- 
tiosa Riley, May 16th. Fnom Hallett & Son, Galena, 111. 

Tips of currant twigs girdled and broken down, and found to con- 
tain young larvae of an insect apparently belonging to the Hymenop- 
tera, May 30th. From Prof. Charles H. Peck, Menands, N. Y. 

In Lepidoptera. 

Sphinx quinquemaciUata Haworth — a female specimen captured 
September 28th. From Mrs. John Blair, Albany, N. Y. 
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Spilosoma mrginica (Fabr.) ; Hyperchiria To (Fabr.) ; Leticania paUens 
Guen.; Angerona crocota7ia (Fabr.); Nematocampa Jilamentaria Guen.; 
Bleptina sp. ; Rivida propinqualis Guen. ; Acidalia sp. ; PetUhi/na nimbor 
tana (Clem.) ; Carpocapsa pomonella (Linn.) ; Ephestia interpuncteUa 
Zeller. From Mrs. E. B. Smith, Coeymans, N. Y. 

Larvae of Lagoa opercularis (Sm.-Abb.), from an apple tree, with 
cocoons spun en route, August 19th. From 0. R Moore, Birds 
Nest, Va. 

lAmacodes pUhecium (Sm.-Abb.) — larvse from apple tree and cocoon, 
August 24th. From Hknky C. Getter, Middleburgh, N. Y. The same 
larva from a pear tree, with a cocoon, August 6th. From John Corbett, 
Watkins, N. Y. 

Eggs of Callosamia angulifera (Walker). From^^Miss Eioly L. Mortoh, 
Newburgh, N. Y. 

Young larvae of Maviestra picta Harris, feeding in company on cur- 
rant leaves. From George T, Powell, Chatham, N. Y. 

Larvte of Nephdodes violans Guen., collected alive from the surface 
of snow, near Montreal, Can., March 18th. From Prof. D. P. Penhal- 
Low, McGill University, Montreal. 

Aletia xylina (Say), the cotton-worm moth, from large numbers 
abounding about electric lights and in windows in Watertown, N. Y., 
on October 10th. From J. Q. Adams and from J. M. Adams, of 
Watertown. 

Zerene catenaria (Cramer), in several examples, captured at light on 
windows in Albany, September 21st. From Erastus Corning, Jr., 
Albany, N. Y. 

Larvae of Anisopteryx pometaria Harris, from apple-trees. From 
Augustus Floyd. Moriches, N. Y. 

Larvae of the eye-spotted bud-moth, Tmetocera ocellana (Schiff.), 
feeding within the buds and blossoms of apple twigs. From W. J. 
Babcoce, Bochester, N. Y. • 

Larvae of Grambris' sp. ? taken from roots of corn, June 23d. From 
W. E. Harding, Bethany, N. Y. 

la DiPTERA. 

Galls of Gecidomyia hetulce Winn., in tbe seeds of white birch, 
Betula alba. From Peter Inchbald, of Fulwith Grange, Harrowgate, 
England. 

Lasioptera viHa O. S., emerging from galls on tips and leaves of 
seedling grape, June 7th. From Henrt Lee, Middlehope, Orange 
county, N. Y. 

Sarcophaga sp. ? and other undetermined Mu9cid<B, From Mrs. R 
B. Smith, Coeymans, N. Y. 
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CMoropisca prolifica Ost. Sack., in many examples, infesting a dwel- 
ling during the winter. From Waeben F. Daioell, Franklin, N. H. 
The same species, September 18, from Dr. H. C. Coon, Alfred Centre, 
N. Y. 

PupaB of a leaf-miner within the leaves of daisies {GhrysarUhemum) 
in a green-house at Glen Cove, N. Y., disclosing Fhyiomyza lateralis 
Fallen. From Dr. James A. Cooley, Glen Cove. 

In COLEOPTEBA. 

Tenebrioides MaurUanica (Linn.), in larva, pupa, and imago, June 30» 
From J. M. Adams, Watertown, N. Y. 

Alaus ocuhtus (Linn.) and Lucanus dama Thung. From Mrs. E. B. 
Smith, Coeymans, N. Y. 

Larv£e of Agriotes mancus (Say), from corn. From D. A. A. Nichols, 
Cleveland, O. 

Sttodrepa panicea (Linn.), boring and breeding in shoes. From Wm. 
Smith, Louisville, Ky. The same insect, from a drug store, from J. M. 
Adams, Watertown, N. Y. 

PhanosuB camifex (Linn.), collected at Columbus, O. From Fbank 
Phistbreb, Albany, N. Y. 

Macrodactylus sub^nosus (Fabr.), from peaches and com. From 
Charles R Daboll, Memphis, N. Y. 

LarvsB of LachnoHtema sp., allied to L. fusca, from roots of wheat. 
From B. P. Carson, Abingdon, Va. 

Monohammus confiLsor Earby, from Mi Desert, Maine. From Miss 
A- McNaughton, Albany, N. Y. 

Saperda vestata Sav. From Harry L. Peck, Menands, N. Y. 

Oberea bimaculata Oliv., the raspberry-cane borer — the imago, and the 
pupae and the larvae in their burrows, and girdled tips of the canes. 
From J. E. Blodgett, Oswego, N. Y. 

Lema trilineaia (Oliv.), in larvae in various stages, and the beetle, 
feeding on Phymlis. From E. S. Gofp, and from M. H. Beckwith, of 
the State Agricultural Experiment Station, at Geneva, N. Y. 

Oaleruca xanthomelasna Schr. — the elm-leaf beetle. From Isaac Coles, 
Glen Cove, N. Y. ; from E. S. Grove, New York city ; and from D. J. 
Garth, Scarsdale, Westchester county, N. Y. 

Eggs of Oaleruca xanihomelcena Schr. From Mrs. E. W. K. Lasell, 
Orange, N. J. 

Systena blandu var. bitceniata Lee, from cotton piants. From W. L. 
Willumson, Harmony Grove, Ga. 

Pupae and imago of Ghelymorpha Argus Lie I it., from com, July 15. 
From C. L. Landers, Afton, N. Y. 
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Tenebrio molitor (Linn.). From J. M. Adams, Watertown, N. Y. 

Epicauta dnerea (Forst.), from Clematis flammula. From E. IUiasdeii, 
Morton, Pa. 

Larvae' of Conotrachdus cratwgi Walsh, in quinces. From Maxwsll 
and Bbothbbs, Geneva, N. Y. 

Scolytus mgulosus Eatz., in bark of peach trees. From Gbobob O. 
Tompkins, White Plains, N. Y. 

Phlosotribus liminaris (Harris), in bark of peach trees. From E. F. 

Gates, Ringwood, Gntario. 

In Hemiptera. 

Leptocoris trivUtaius (Say), from Sterling, Kansas. From J. Mtltoh 
MooBE, Sterling, K. 

Corythuoa ciliata (Say), in larva, pupa, and imago, on Platanus occi- 
dentalis. From Prof. D. S. Martin, New York city. 

Behstoma Americana Leidy. From C. A. Eichardson, Canandaigna, 
»N. Y. ; from A. i^, Eichmond, Canajoharie, f^, Y., June 28 ; from 
J. M. Adams, Watertown, N. Y. ; from Dr. B. D. Skinner, taken from 
under ice in fresh water, February 22, at Greenport, N. Y. 

Apple twigs with inserted eggs of the buffalo tree-hopper, Cferesa 
huhalus Fabr. From E. L. Goff, N. Y. Agricultural Experiment Sta- 
tion, at Geneva, N. Y. 

Schizoneura sp., probably tessellala Fitch. From John B. Johnstone, 
Belmont, N. Y. 

Galls of Olyphiva ulmicola (Fitch), the cockscomb elm-gall. From 
S. H. Hubbard, Coffee, Bradford county, Va. 

Chionaspiii fur/urus (Fitch), the scurfy bark-louse, from apple trees. 
From C. E. Moore, Birds Nest, Va. 

In Orthoptera. 

Egg-packet of Mantia Carolina Linn. From C. E. Moore, Birds 

Nest, Va. 

In Neuropter^. 

Larvse of the " Hellgrammite fly," Corydalis comutus Linn., Septem- 
ber 23. From Sei.wyn A. Eussell, M. D., Albany, N. Y. 

Diplax dbtusa Hagen, from Eound Lake, Saratoga county, N. Y. 
From S. C. Bradt, Albany, N. Y. 

In Myriapoda. 

CejmatiaforcepH Eaf., young, September 29. From Erastus CJorntno, 
Jr., Albany, N. Y. From W. W. Hill, Albany, N. Y. 

iMhxMus Americanus Newport, and Cemiatia forceps Eaf., from the 
Industrial School Building. From Miss L. A. Marshall, Albany. 

lulus cceruleodnctus Wood. From Mrs. Iba Harris, Loudonville, N. Y. 



(R) 

ERRATA IN FORMER REPORTS. 



The following Errata in the First and Second Reports on the Injurious 
and other Insects of the State of New York, were not noted in a number 
of the copies that were first distributed. They may be cut from this page 
and inserted in the volumes : 

[Of First Rbport. | 

Page 42, line 34, and page 247, line 15, dele the comma after cerasi and 

opimiLS. 
Page 81, lines 5, 6, 7, 17, dele the period after the specific name. 
Page 81, line 27, for ii, read iii, 1883. 
Page 87, line 3 from bottom, for ii, read iii, 1883. 
Page 160, line 28, for bucculateix read buoculatricis, and correct in 

Index. 
Page 215, line 34, change the comma to a period. 
Page 226, line 35, after different insert class of the. 
Page 296, line 21, read two of the three bound volumes. 
Page 349, dele the comma from Bucculatrix, pomifoliella. 

[Of Sbookd Report.] 

Page xii, line 15, for rcBiis read reus. 
Page 31, line 3 from bottom, for Pscijche read Psyche. 
Page 46, line 15, for Mille read Miller. 
Page 57, line 2, for Harris read (Harris). 
Page 74, line 31, for Thyriodopteryx read Thyridopteryx. 
Page 77, line 4, for CupUi' read Cupuli-. 
Page 94, line 1, for Grote read Grote. 
Page 98, line 35, for honey-locust read common locust. 
Page 101, line 2, same as the above. 
Page 101, line 4, for Spirace read'Spircea. 
Page 102, line 30, for 169 read 171. 
Page 119, line 13, for on read in. 
Page 119, line 17, for where read when. 
Page 140, line 4, for Rhynchoporid read Rhynchophorid. 
Page 140, line 25, for pora read phora. 
Page 142, line 1, for (Horn) read Horn. 
Page 182, line 9, for longer read shorter. 
Page 199, line 8, for Pscocidce read Psocidce, 

Page 223, line 9, for aurichalchea read auricfidlcea, and correct in Index. 
Page 235, line 6, dele the first with. 
iPage 264, line 15, dele 98. 
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Aaron. S. F., M onofirraph of OhryBididaB, 299. 

abdomlnaliB, Melanolestee, 331. 

abietlsella, Gtelechia, 140. 179, 180. 

Academy of Natural Sciences of Philadel- 
phia, entoinolosical library of, 290. 

Acidalia ep., 326. 

Aoom-onp Rail insect, 162, 164. 

Aoridian8,namber of described species, 286. 

acuminata, Mermis, 247. 

Adalia bipunctata. 132, 814, 316. 

Adams, J. M., insects from, 326, 327(3), 828. 
J. Q., insects from, 826. 

Address of the President of the Entomo- 
loffioal club of the A. A. A. S. at Buffalo, 

292. 

Address on Horticultural Entomoloiry 

(Webster), mention ot 297. 
Adirondack insects, 143, 266-7. 
adusta, Hadena, 247. 
iEgeriadee, 274. 
.£creria exitiosa, 227. 
afflnis, Phytomyza, 196. 
Aff assiz Association, Albany Chapter, 138. 
affrestis, Olytus, 213. 
Agricultural Department at Washinffton. 

147, 202, 269, 264, 276, 286, 288, 308, 311. 812. 

Affriotes mancus, 327. 
Aicromyzidffi, 198. 
Alaus oculatus, 261, 327. 
Albany Ar«ni8 cited, 271, si6. 

Express cited. 317. 

Institute, 138, 272. 

Sunday Express cited, 322. 
albilinea, Leucania, 176. 
albipennis, Bibio, 294. 
Alder flea-beetle, 216-221. 

beetle described. 216. 

compared with H. chalybea, 221. 

European specimens, 220. 

first notice of. 217. 

food-plants, 221. 

fundus attack, 219. 

larva described. 218. 

operatldns at Lake Pleasant, 218. 
in Maine, 217. 
in New Hampshire, 217. 

Packard on, 217. 

pupa described, 218. 

pupation, 220. 

remedies, 217. 

skeletonizing; of leaves by, 219. 



Aletia xylina, 326. 

Allen, H. C, infested plums from, 187. 

Allis. E. W.. on (Eoanthus. 296. 

Allynii, Eupelmus, 163. 

alni, Haltica. 217, 220., 

Alope, Satyrus, 267. 

Altica rufipes, 221. 

Americana, Belostoma, 268, S28. 

American Agriculturist cited, 242, 800. 

Anffler cited, 322. 

Association for the Advancement of 
Science referred to, 278, 299. 

Entomological Society at Philadelphia, 

288,290. 

Entomologist cited, 166, 162, 164. 171(2), 

186, 187. 200, 206, 212. 213, 228, 232, 236, 
246. 250. 276. 292. 312: notice Of, 312. 

Florist cited, 193, 196. 

Garden cited, 824. 

Naturalist cited, 148(2), I60, 162, 173, 

200(2). 201, 202, 248, 260, 271, 273, 274, 
300(2). 

Pomolofirical Society at Boston, 138, 803, 

312, 322. 

Quarterly Journal of AKricultural 
Science cited, 278. 
Americanus. Lithobius, 828. 

Chaulioffnathus, 206. 

Ulmus. 318. 
Ammoniacal liauor for insects, 314. 
Amphibolips prunus, 162. 
Amphipyra pyramidoides, 268. 
amylovorus. Micrococcus. 306. 
Anal stylets of insects as onrans of smell, 

300. 

Anatomical studies of insects, 280, 286. 

Andrews, S. D., balsam (calls from, 182. 

Aneerona crocotaria, 326. 

AuKoumois moth, 137. 

anffulifera, Calosamia, 826. 

Anffusii, Datana, 298. 

auKustifrons, Anthomyia, 299. 

anilis, Glerus. 262. 

Anisopteryx pometaria, 136, 269, 260. 826. 
vernata, 269, 260. 306. 

Annales de la Socl^t^ Entomolofflque de 
France cited, 166, 192(2), 193, 197, 224, 284. 271. 

Annual losses to affrioultural products of 
the United States, 291. 

Annual Reports of the Entomoloflrist [of 
the Department of AKriculture], import- 
ance of, 811. 
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Anoblum obesum, see Sitodrepa, 208. 

panlceum, 208. 
AntennoB as ortcans of smell in insects, soo. 
Anthomyia anRustifrons. 299. 

zeee, 299. 
Anthonomus quadrieibbus, 321. 
Anthophila, number of described species, 

301. 

Anthrenns scrophularife, 2Q1, 299, 815, 316. 
varius, 261. 

Ants, 204, 234, 300, 301. 310. 

Apanteles confirreffatus, 321, 322. 

Aphididee of Minnesota, Oestlund's List 
of, mentioned, 296. 

ApbldidfB, or Plant Lice, notice of publica- 
tion on, 314. 

Aphides, 206, 223. 243, 314. 317. 

Aphis attack on carrots and parsnips, 324. 

on potato plants. 324. 
Aphrodite, ArRynnis, 256. 
Aphrophora parallela, 241. 

quadrani^ularis, 241. 

Saratoi^ensis, 241. 

sp., 240. 
Apple curoulio, 321. 

insects, increase of. 305. 

insects, number of, 309. 

Bucculatrix, 320. 

orchard at Greenport, N. Y., 304. 

worm. 205, 206. 207. 272. 

worm parasitized by Mermis, 247. 
Apple-tree Aphis, 223, 324. 
Apple-tree bark-louse, 234-240, 316. 
abundance, 236. 
bibliography, 234-6. 
double-brooded, 237. 
injuries of, 235. 
insoct chancres. 236. 
life-history, references to, 236. 
on apples (fruit), 238. 
pears (fruit), 288. 
publication on, 816. 
rapidity of increase, 235. 
remedies, 289. 
scale described, 286. 
synonymy, 234-5. 
vulnerable period, 239. 
borer, 227. 
insect, 224. 
pests, 221. 
Aramiffus Fuller!, 813. 
AraneidfiB, 234. 
araneoides, Germatia. 258. 
arcuata, Oorythuca, 228. 
arfirentina. Mantis, 282. 
ArRus, Chelymorpha, 134, 321, 327. 
Ar^ynnis Aphrodite, 266. 
Atlantis, 257. 
Bellona. 257. 
Oybele, 256. 
Myrina, 257. 
Army-worm, 259, 288. 
Arsenites as insecticides, 221, 288, 310, 824. 



Arthemis, Limenitis, 257. 
arvensis, Dolerus, 317. 
Ashes, to repel insects, 276, 818. 
Ashmead, W. H., on Galls, 162, 168. 

on Hemiptera, 296. 
asparaffi. Crioceris, 328. 
Asparagus beetle, 323. 
Aspidiotus aurantii, 308. 

conchifonnis, 234. 

juRlandis, 234. 

pomorum, 234. 
Asterias, Papilio, 256. 

Astor library, entomolofflcal volumes, 390. 
Atalanta, Pyramels, 257. 
Atkinson cited on Scolytus, 323. 
Atlantis, Arffynnls, 257. 
atomus, Grypturgus. 140. 
strata, Thaiessa, 157, 161. 
Attack of blister beetle. 321. 
Attack on carrots by aphis. 824. 

garden plants by a mite, 820. 

ivy by a scale insect, 320. 

parsnips by aphis, 824. 

pears by a plant-buflr, 320. 

potato plants by aphis, 824. 

wheat by a saw-fly larva, 824. 
Aub^ on Chlorops gatherings. 192. 
Aulacomerus ebenus, 166. 

lutescens, 164-16A 
aurantii, Aspidiotus, 306. 
auratus. Ghrysochus, 262. 
Australian bug, 308. 

B. 

Baboock. W. J., insects from, 134, 826. . 

.Bacteria, 226, 306. 

Bag worm, 141, 823. 

Bailey, Dr. James S., collection of, 258. 

bajulus, Hylotrupes, 140. 

Balderston, John L., insects from, 335. 

balsam icola, Gecidomyia, 180-183. 

balteatus. Gerasphorus. 216. 

barda, Mallota, 26i. 

Bark-beetle, 305. 

Bark-lice. 234. 306. 

Bark-peeling preventive. 316. 

Barlow. T. L. M., insects in greenhouse 

of, 196. 

Basket worm. 141. 

3atchelor, Daniel, on defoliation of elms. 

169. 

Bates, J. Elwyn, cited, 298. 

Bean [T. E.], cited, 177. 

Beating Id sects from foliage, 810, 818, 319, 320. 

Beckwith, M. H., insects from, 262, 327. 

Bed-bug, 232, 263. 

Bedel, M., cited, 224. 

Beech tree blight. 324. 

Bees, 310. 

Beetles emerging from furniture, 216. 

Bellona, Argynnis, 257. 

Belostoma Americana, 266, 328. 

Beneficial insects, 282. 
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Bennett, Thomas, cited, 397. 

Benzine for insect attack. ao9. 

Berliner Entomol. Zeitschr. cited, 183, 193* 

BerytidaB, 376. 

Bethune [C. J. L.], cited. 148. 177. 

betulffi. Cecidorayia, 147. 335, 336. 

BenttenmtlUer, William. 361, 393. 

Biblo alblpennis, 394. 

Biblioffraphioal record of American Eco- 
nomic EntomoloflT. 386. 

Bibliography of entomoloirlcal writin«ns, 
386. 

bidens, Pentatoma, 363. 

Bi«r bed-bus: (Conorhinus), 331. 

Biflrsby, Dr., collections by, 363. 

biinittatus. Pirates. 333. 363. 
Basahus. 332. 

billneata. Hezacrenla. 344. 

bllineatas, Ophion, 335. 

blmaculata. Oberea. 167. 309, 337. 

bimardrlnata, Haltlca, 316-331. 

blnotata, Enchenopa, 833. 

Bioloffical collection of the Museum of 
Comparative Zo6ioi?y at GambridKC, 
Mass., 389. 

bipunctata, Adalia, 133. 314, 316. 

Bisulphide of carbon, 310, 388. 

blt»niata. Systena. 376. 

bitSBniata. yar. of S. bland a. 318, 837. 

Black corsair (Melanolestes picipes). 339- 

331. 

blbliofirraphy, 339. 

description, 330. 

distribution, 330. 

flffure of, 230. 

other stinftinflT Beduviidfe, 331-4. 

painful Bting inflicted by. 330. 

synonymy. 329. 
Black-homed tumip-Ieaf miner, 199. 
Black knot of the plum tree and its firuests, 

330. 

Black lonR-stinff, 167. 

Black worm (army-worm). 383. 

Blair, Mrs John, insect from, 336. 

Blake, Mrs., cited. 269. 

Blanchard, F., on Canthon and Pbanceus, 

mention of. 296. 
blanda, Systena. 276-377. 318. 327. 
Bleptinasp., 326. 
Blister beetle attack, 321. 
Blodffett, J. K, Insect from, 327. 
Blood-suckini; cone-nose. 231. 
BoUman, G. H., on Cermatla, 248, 360. 
Bombycidie, 141, 168. 171, 173, 384. 
BombylJdcD, Coquillett on. 396. 
Boots and shoes eaten by Dermestes, 309. 
Boots and Bhoos Weekly cited, 208, 310, 317^ 

818. 

Boston Herald cited, 332. 

Public Library, entomological library 

of. 390. 
Society of Natural History, entomolo- 

f^ical library of, 390. 



Botanist of the Department of Agriculture. 

report of, 811. 
Bouch<$ cited, 334. 
Bound tree bug, 146. 
Bowles, G. J., cited, 393. 
Box-elder plant-buflr, 376. 
Boyd, C. H., infested straw from, 148, 164, 

165. 

Bradt, 8. G., insect from, 838. 

Brazilian Mantis, 380. 

Brlncaderos (jumpers), 371. 

Broad-striped flea-beetle, 376. 

Bronze-colored cut-worm, 174. 

Brooklyn Entomological Society, 389. 

Bruner, lAwrence. on the Bocky Mountain 
Locust, mention, 397. 

brunneum, Orthosoma, 140. 

brunneus, Ptlnus, 310, 213. 

bubalus, Geresa, 366-7', 338. 

Bud-eatini; Ghrysomelid, 333. 

Buffalo Society of Natural Sciences, ento- 
mological library of, 390. 

Buffalo tree-hopper, 366, 338. 

Bufs injurious to shade-trees, 313. 

Buhach, Report on Production and Manu- 
facture of (Coquillett), mention, 397. 

Bulletins of the A«:ricultural College of 
Michigan, 339. 
Brooklyn EntorooloKical Society cited, 

140, 153, 166(2), 166(2). 271, 204. 

California Academy of Science, 396. 
Division of Entomology— U. S. Depart- 
ment of Affri3ulture,cited, 140, 30Q, 317, 

263, 276, 278, 292, 293(3). 299(3), 308. 311, 333: 

notice of, 302. 
Entomological GommisHion, notice of, 

312. 

Illinois State Laboratory of Natural 
History cited, 300, 301, 398. 

New York State Agricultural Blxperi- 
ment Station, 150. 

United States Entomological Commis- 
sion. 213, 236. 

United States Geological and Geo- 
graphical Survey of the Territories 

cited, 139, 229, 276, 286. - 

Buprestldee, number of described lar\'8B, 

302. 
Burdock decoction. 314. 
Bureau of Entomology at Washington, 302. 
Burgess [K], anatomical studies of, 386. 
Burning for insect attack, 163, 197, 237. 338, 

310, 313, 315, 323, 324. 

Burrill, Prof. T. J., Experiment in Silk 
culture, notice of paper, 398. 

Butler, A. K.. Periodical Cicada in South- 
western Indiana, mention, 297 : notice of, 

399. 

Butterflies of the Eastern United States 
(French), notice of. 293. 
number of described species, 301. 
number of U. S. species, 286. 
of New England (Scudder), notice of, 294. 
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c. 

Oabbaffe fly. 320. 

maffffot, how to preyent, 314. 
CaddiB-flidB, 286. 
Oaddis-worms, 310. 
caameiitarias, PelopceuB, 326. 
GfBiiis niffra, 213. 
Cffisar, Lucilia, 300. 

Oallfomia, common sohools of, entomol- 
ogy In, 291. 

State Horticultural Society, 306, 907. 
Oalista forceps (is Cermatia), 248. 
Oallidiom oolonus, see Xylotreohus, 213. 
Callidium sp., 140, 143. 
Oallosamia anKuiifera, 326. 
Oaloptenus spretus, 141, 146. 
Gambridflre Entomological Club, 288. 
Camel-cricket (Mantis). 280. 
campestris, Clytus, 213. 
Canadaria, Tephrosia, 140. 
Canadensis, Leptu^a, 140. 

Sphinx, 267. 

Trirhabda, 262-3. 
Canadian Entomologist oited, 162. 163, 166(2). 

160, 171, 177. 178, 208,223(2), 224, 269, 288, 293(9)* 
294(4). 296(2), 296(2). 399(3). 

Candida. Saperda, 227, 820. 

Canker-worm. 283, 805, 320. 

Cantharides, 212. 

Cantharis marflrinata, 304. 

Canthon, Revision of Species (Blanohard), 

mention of. 296. 
capt^vum, Isosoma, 154, 166. 
Carabida, 201. 

number of described larviB, 303. 
Carbolic acid and soap wash, 227, 239, 316. 
Carbolic acid insecticide, 3li. 
carinata, Sirthenia, 233. 
Carnivorous butterfly, 399. 
Carolina Mantis, 278-282. 313. 

allied species. 282. 

bibliography, 278-9. 

distribution, 281. 

effff-packet, 279. 

food, 280. 

Keneral features of, 280. 

habits. 280-1. 

insects eaten by, 281. 

oviposition, 279. 

popular names, 280. 

publication on, 313. 

structure of egK-paoket, 280. 

usefulness of, 281. 
Carpet-beetle. 261. 263. 261, 299. 315, 316. 
Carpet-moth, 260. 
Carpocapsa Behaislana, 271, 272. 

Deshaisiana, 271. 

latiferreana, 278. 

pomonella, 206. 247, 272, 326. 

saltitans, 271-274. 

active larval period. 273. 
biblioflrraphy. 271. 
emergence of moth, 274. 



Carpocapsa saltitans —{Ooniiimedi': 

flfiTures of, 371. 

generic relations, 373. 

history of, 371. 

jumping? movements. 273. 

seed-vessel described, 371. 

time of emergence. 274. 
Carson, R. P., Inseots from, 337. 
Casey, Lieut T. L., publications on Coleop- 

tera, 396. 
Cassini var. of Cicada septendeclm. 399. 
Cassino's Standard Natural History cited. 

337, 338. 339, 333. 340, 296. 

Catalogue of Diptera of North America 
(Osten Saoken), cited, 183, 187. 198. 
North American Cynipidse (Aahmead). 

292. 

TortricidflB of N. A. (Fernald). cited. 371. 

278. 

catenaria, Zerene, 269, 336. 
Caulfleld. F. B., on Coleoptera. 396. 
Cecidomyia balsamicola, 180-183. 

abundance at Lake Pleasant, 181. 

balsam-flr gall insect I80. 

defoliation of balsams, 183. 

description of larva. 183. 

distribution, 180. 

figures of gall, I8I. 

galls described, 181. 

hibernation, 182. 

larvffi observed, 182. 

pupation, 182. 

unknown In Europe, 183. 
Cecidomyia betul66, 147, 326, 326. 

destructor. 147, 149. 

legumlnioola, 132, 186. 

tubicola, 296. 
CeoidomyidfiD. 180, 182, 183. 
Centipedes, 248. 
ceparum, Phorbia, 188. 
CerambycidsB, 142, 143, 214. 

number of described larvaB, 302. 

Synopsis of (Long.), mention of. 396. 
Cerasphorus balteatus from a table, 316. 
Cercopidae, 240. • 
Cercopis lineata, 240. 
cerealella, Sitotroga. 137. 
Ceresa bubalus, 266-7, 828. 
Cermatia araneoldes, 263. 

coleoptrata (is forceps). 248, 3S0. 

Floridana, 348, 260. 

forceps, 248-264, 328. 

abundance in Albany, 261. 
a centipede, 248. 
bibliography, 248. 
carnivorous habits, 361. 
contributions of, 338(3). 
Jesoription, 249. 
distribution. 249. 
figure of, 249. 
first notice in New York, 260. 

food of, 262. 

habits, 261. 
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Germatia forceps — ( CkmtinuM) : 
haunts. 361. 

life-history uaknown, aM. 
poisonous bite. 063. 
remedy, 264. 
stracture, 262. 

suspected poisoninfc by, 251. 
synonymy, 218. 
what It is, 218. 
younfl:, 25i, 26i. 
Unceci. 261. 
Chalcididffi, 130, 147, 151, 226. 

publications in, by L. O. Howard. 202. 
special study of, 288. 
Studies on North American, by W. H. 
Ashmead, 292. 
chalcidipha<;us, Semiotellus, 168. 
Chalcid parasites of Ceoidomyia betulee, 

147. 
chalybea, Haltiea, 216. 
Chambers [V. T.], cited, 301. 

anatomical studies, 286. 

collection of Tlneida), 289. 

List of TineidiB cited, 2H6. 
Chaulioffnathus Americanus, 206. 

Hentzii. 204. 

marfjTinatus, 201-^08. 

Pennsylyanicus, 201, 206, 207. 
Check List of Coleoptera of North America 
(Crotch), cited, 200. 

Hemiptera Heteroptera of North Amer- 
ica (Uhler). cited. 227, 229. 276, 285. 

North American Moths (Grote), cited, 

177. 

Cheese-mite infesting: smoked moats, 820. 

Chelymorpha Arfirus, 131, 821, 327. 

Chermes pinicortlcia, 267. 

Chilopoda. 248, 262. 

Chinch-buff, 127, 203, 283. 

Chionaspis furfurus, 328. 

Chion cinctus from a table, 215. 

Chiropachys colon, 225. 

Chloe pyf^msoa, 243. 

ohiorophaca, Mantis, 282. 

Chloroplsca copiosa, 190. 

erata, 191. 

proliflca, 187-192, 327. 

trivial is, 191. 
Chlorops Iseta, 192. 

lineata, 192. 

nasuta, 192. 

species, 187, 1B9, 190, 192. 
ChrysididcD, Monograph of, by S. F. Aaron, 

292. 

Chrysochus auratus, 262. 
Chrysomela rullpes, 221. 
Chrysomelidas, 216, 221, 263, 275, 301, 316. 
Chrysophanus hypophleas, 267. 
Cicada, 286. 

lineata, see Ptyelus. 240. 

septendecim, no. 146, 295. 296, 322. 

tibicen. 316, 322. 

tredecim. 295. 



Cioindelidce, number of described laryiB, 

302. 

ciliata. Corythuoa, 337-239, 338. 
~ Tini^s. 227. 
Ciliated Tin^is, 337-339, 
cinctus, Chion. 315. 
cinerea, Epicauta, 331, 338. 
Clark, Mr., cited, 293. 
Clarkson, F., on Coleoptera, 296, 399. 

on oviposition of Thalessa, 166, 160. 
Classification of the North American Lepl- 

doptera (Smith), 293. 
Clastoptera. 240. 
Claypole, Professor K W., on Hemiptera, 

296. 

Cleora pulehraria, 140. 141. 

Cloridffi, 262. 

Clorus anilis, 202. 

Clisiocampa sylvatica destroyed by mus- 

cardfne, 298. 
Clothes moth. 251, 268, 360, 394. 

Clover-Ieaf weevil destroyed by a f ang us 

320. 
Clover-seod midffe, 133. 186, 330. 
Clytus cainpestris. see Xylotrechus, 313. 

colonus, see Xylotrechus, 318. 
Coal tar insecticide. 311. 
Coccidae, 284, 307. 

special study of, 288. 
Cocclnella maculata, see Meffilla, 200. 

lo-maculata. is Me^illa, 300. 
CoccinellldsB, 200, 20i. 
Coccotorus scutellaris, 137. 
Coccus pyrus-malus, 234. 
Cockroach, 246. 279. 
Cockscomb elm call, 818, 824, 328. 

Codlinff-moth. 223, 247, 373, 306. 
Coolopa f rigida, 394. 
ccBruleoclnctus, lulus, 338. 
cceruleus. PelopsBus, 336. 

Coleoptera, 130. 131. 136. 137, 140, 143-144. 300- 
227. 2i€, 275. 281. 287. 300. 310. 

number of described larvn, 301. 
number of described species, sol. 
number of known American species, 

284,286. 

Coleopterous larva; known, 286. 
eoleoptrata. Cermatia, 248, 250. 
Ck>1es, Isaac, insects from, 327. 
Colias Philodice, 256. 
colon, Chiropachys, 226. 
colonus, Callidium, 213. 

Clytus, 213. 

Xylotrechus, 314. 
Colorado potato beetle, 200, 376, 381-3, 8ii. 
columba, Tromez. 158, 160. 
comma, Grapta, 267. 
Comptes-Bendus de la Soci^t^ Entomolo- 

oriciue de BelRique, 300. 
Comstock [Prof. J. H.l, cited. 148, 160, 200. 
228.236. 

Report on Scale Insects cited. 237. 
Comyntas, Lycsdna, 267. 
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oonohiformlB, Aspidiotus, 334 

Lepidoaaphes. 234. 
confusor, Monohammus, 143, 327. 
oonerefi:atus, Apanteles, 321, 322. 
Connecticut Board of Asrioalture, mention, 

298. 

Conorhinus sangulsuATus, stini; of. 231 
Conotrachelns orataoff i, 136. 207, 328. 

nenuphar. 321. 
Oontacrious Diseases of Insects (Forbes), 

notice of, 298. 
Contemporary Review cited, 801. 
Cook, M., cited, 236. 
Cook. [Prof. A. J.], cited. 148, 299, 316(2). 

(jn the apple-tree bark-louse, 289. 
Cooley, Dr. James A., insects from, 199, 327. 
Coon, Dr. H. C, flies from, 189, 827. 
oopiosa. Chloropisca, 190. 
Coauil.lett D. W., BombylidsB, mention, 296, 

Report on Locusts, mention, 296. 
Corbett John, insects from. 326. 
Corduleeastrina, 296. 
Cornell University, 139, 160. 179, 291. 

Experiment Station. 236. 
Comins. Erastus, insects in Collection of, 

268. 
Comint;, Jr., Erastus. Cermatia from. 264. 
326, 328. 

on occurrence of CsBnis nlffra, 243. 

on 2torene catenaria. 269. 

Xylotrechus undulatus from. 216. 
Com insects, 200, 202. 
oomutus, Corydalis, 328. 
Corydalis cornutus, 328. 
Corythuca arena ta, 228. 

Oiliata. 227-229, 328. 

allied species. 228. 
button-wood Insect, 227. 
contribution of, 328. 
description, 227. 
distribution, 227. 
hibernation. 228. 
injuries of. 229. 
larva described, 228. 
jufflandis, 228. 
polyerapha, 229. 
Cotton pest, a new, 317. 
CJotton-worm, 278, 312. 
eaten by Mantis, 281. 
moth, 326. 

Report of the Entomological Commis- 
sion on (Riley), mention. 297. 
Cottony cushion scale, 307. 
Country Gentleman cited. 133. 134, 148(2), 153, 
166. 160, 177. 183, 200(2). 204. 223. 228, 229, 235(2), 
237. 248, 260, 271, 273. 275, 276, 278, 279, 300, 
313(3). 314. 316(3), 316(2). 317(4), 318(2), 319(4), 
820(3). 321(5). 322(2), 323(6), 324. 

Crambus sp., 326. 

ze^llus, 134. 
Crannell, Monroe, insect from, 326. 
cratflBRi, Conotrachelus, 136, 207, 328. 
Creosote for. insect attack, 315. 



Crepidodera cucumerls, 276^ 

erythropus, 221. 
. Helxines, 222. 316. 
Crepidodera ruflpes, 221-223. 316. 

a fiea-beetle, 221. 

an apple-tree pest, 222. 

beetle described. 222. 

bibliography, 221. 

habits of, 222. 

of an allied species, 322. 

injuries to apple-buds, 222. 

publication on, 316. 

range of distribution, 232. 

remedies, 223. 

synonymy, 221. 
Cresson [E. T.], cited, 155, 157. 162. 166, 301. 
312. 

publications on Hymenoptera, 130. 

Synopsis of North American Hymen- 
optera, 293. 
Crickets. 246. 285, 310. 
Crioceris aspara^:!, 323. 
crlspata, Lagoa. 172, 173, 174. 
cristatus, Prionotus, 233. 
crocotaria, Angerona, 326. 
Crotch [G. R.], cited, 276. 
Croton bufir. 251(2), 252, 279. 
Crustaceans, 322. 
Cryptursus atomus, 140, 144. 
Cucumber beetle, 223. 
Cucumber flea-beetle, 276. 
cucumeris, Crepidodera, 276. 
cucnrbltse, Melittia, 258. 
Curculio. 226, 321. 
Curculionldse, number of described larraa, 

302. 

Currant-bush girdler, 167. 

Currant insect, unknown species. 309. 

Currant saw-fly, 317. 

Currant-tip girdler, 137, 167. 

Currant-worm, 287. 

Currant- worm parasites, 317. 

Curtis' British Entomology cited. 193. 197. 

198, 199, 234. 

Cuterabra emascnlator, 294. 

Cut- worms, 133. 134, 176, 298. 

Cybele, Argynnis. 256. 
cylindricum, Orthosoma, lis. 
Cynlpidae, 162, 163. 

Catalogue of, by W. H. Ashmead, 292. 
Cynips glandulosus, 164. 

q. operator, 325. 

Q. prunus, 163, 325. 

D. 

Daboll, Charles E., insects from, 327. 

dama, Lucanas, '^vjn. 

Dana, Charles A., insects in greenhouse of. 

193. 

Dana Natural History Society at Albany. 

138, 316. 
Danals Archippus, 255-6. 

feeding of young larva, 366. 



Qs/fBHAL InDSX. 



387 



Danals Arohlppas — ( CkynJtmaed) : 

flffure of larva and pupa, 366. 

observation of, ass. 

pupation, 256. 

stafices of development, asSHS. 
Baniela. W. F., flies from. 187, 327. 
Darapsa Myron, 321, 322. 
Datana Angusii, flacherie in, 296. 
Datana caterpillar. 160. 
Davis, W. T., cited, 293. 
Day-flies. 2U. 
definata, Orfpyia. 170. 
De Geer cited, 200, 2i4. 
Dehaisiana. Carpooapsa, 271, 272. 
Delayed development of beetles', 21S. 
dellcatulus, Hemerobius, 296. 
Denire, Mr., on wheat insect, 2S6. 
Department of Agriculture collection of 
insects, 302. 

of the Interior Entomolosioal publioa- 

tlonS, 285, 312. 

Dermatoptera, 287. 

Dermestes paniceus, see Sitodrepa, 206. 

vulplnus, 317, 818. 

Yulpinus as a leather beetle, 209-10. 
Deshaislana, Carpocapsa, 271. 
destructor, Cecidomi^a, 147, 149. 
Devil's horse (Prionotus), 233. 
Devil's ridinff-horse (Mantis), 280. 
Devol, J. P.. on squash-vine borer. 268. 
Diabrolioa loniricomis, 202. 

vittata, 223, 263. 
Dioeroa. sp ? 140, 142. 
Dimmock. A. E., Insects of Betula in North 

America, notice of, 298. 
Dimmock [Dr. George], cited, 200, 286. 

on caterpillar poisoning, 172. 
Diplax obtasa, 328. 
Diplosis, nervulation of, 183. 

Diptera, 130, 132. 180-200, 246, 284, 287, 300, 310. 

estimated number of U. S. species, 286. 

number of described 8i>ecies, 301. 
dipteruM, Hemerobius, 296. 
disippuB, Limenitis, 257. 
Division of Economic Ornithology and 
Mammalogy, 802. 

of Forestry. 139. 
Dodge. Charles R., cited, 271, 274. 
Dolerus, arvensis, 317. 

serioeus, 317. 326. 

sp.?on wheat, 265, 
domestica, Lepisma, 299. 

MuBca, 287. 
Doran. Prof. K W., mention, 300. 
Douglass, J. W., on Mytilaspis pomorum, 

238. 
Dragon-flies. 213. 244, 285. 287, 310. 
Drury cited, 177. 
dublus. Thauasimus, 262. 
Dung beetle, 324. 
Dust preventive. 276, 318, 319. 
Duvall, G. W.. beetles from. 265. 
Dytisclda^, number of described larvao, 802. 
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Eacles imperialis, 140, 141. 

Early stages of insects, importance of 

study, 801. 
Early studies of insects. 283. 
ebenus, Aulacomeros, 166. 
Eccoptogaster rugulosus, 238. 
Economic entomology, what it is, 287. 
Economic exhibition of Division of Ento-' 
mology at World's Centennial Exposition 
at New Orleans, 288. 
Economic studies of insects, 287. 
Ectobia Germanica, 351. 
edusa, Erebus, see Homoptera, 177. 
edusa, Noctua, see Homoptera, 177. 
Edwards. Henry, publications on Lei>idop- 
tera by. 293. 

studies of Lepidoptera, 131. 
Edwards' [W. H.l Butterflies of North 
. America, 131, 286. 

writings cited, 267, 985. 301. 
Eggs of apple-tree bark-louse, 286. 

buffalo tree-hopper, 266, 328. 

Callosamia angulifera. 326. 

Carolina Mantis, 279, 828. 

ciliated Tingis, 228. 

currant-worm, 313, 325. 

cut- worm on apple-tree, 320. 

elm-leaf beetle, 364, 337. 

Gordius, 245. 246. 

hop-aphis, 138. 

long-stings, 160. 

nine-pronged wheel-bug, 233. 

poplar saw-fly, 166. 

spring canker-worm, 260. 
Egg-parasite of currant worm, 314. 
Elaphidion villosum, 299. 
Elateridffi. 261. 

number of described larv®. 302. 
Electric-light bi^, 366. 
Elm-bark beetle, 264, 324. 
Elm-leaf beetle, 135, 264. 281, 317, 330, 337. 
Elm-leaf spraying, 832. 
Elm-twig girdling by Orgyia. 168. 
elymi. Isosoma, 163. 
Emasculating bot-fly, 394. 
emasculator, Cuterabra, 394. 
Embidina, Monograph of (Hagen), notice 

of, 396. 
Embryological studies of insects, 387. 
Enchenopa blnotata, 323. 
Encyclopedia Brittanica cited. 148. 
Engineer Department of the Army. Ento- 
mological publications of, 286. 
Entedon sp., 147, 826. 
Entomologica Americana cited, 139, 140, 

216, 224, 248(2), 260(2), 259, 286, 292, 293(8), 294. 
295(4). 296. 

Entomological Addresses, 283-312. 
aub of the A. A. A. 8., 138, 292. 
Collections, 289, 302-3. 
Contributions (Lintner), cited, 163 172, 
177, 179, 247. 
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Entomolofrical DivlBioix of Department of 
AffrioQlture cited, etc.. lao, laa, 170, isa, 

202. 336. 397. 311, 319. 

its establiahment and operations. 388. 
libraries. 390. 
publloations, 385. 386. 
societies. 389. 

Society of London, referred to, 371. 
Entomolofrisohe Naohriohten cited, aoi. 
Entomoloffische Zeituncr, Stettin cited, 

334. 
Entomoloffist of the Dominion of Oanada, 

183. 
EntomoloflTists' Monthly Magazine cited, 

238.394. 

Entomolo^, benefits of its stady. 391. 

aid from text books. 391. 

importance of its stady, 301. 

in schools. 391. 
Entomophasa, number of described spe- 
cies, 301. 
Entozoa. 346. 

ephemersBformis, Thyridopteryx, 140, 333. 
Ephemera natata, 341. 

vespertina, 344. 
EphemeridaB. 341-344. 

abundance of, 343-3. 
at Ghicafffo, 343-8. 
at Marray Bay, 343. 
at Sodas Bay, 343. 
at Middleburfirh, 341. 
at St. Paul, 343. 

compared to snow-storms, 343. 

distribution, 344. 

early life, 344. 

economic value, 344. 

life-period, 344. 

number, 344. 

remarkable ocourmnces of. 343-3. 
EphesUa interpunctella. 836. 
Epicauta cinerea, 331, 338. 

maririnata, 831. 
Epidemic in Pieris rapae, 398. 
Erebus edusa. see Homoptera, 177. 

odora, captures of. 268. 
Eriohsonii, Nematus, 186. 836. 
Erythroneura. 319. 
erythropus, Grepidodera. 331. 
Essex Institute collection of insects. 389. 
Eupelmus Allynii. 153. 
Eupithebia luteata. 140. 141. 
Eurytoma fulvipes. 149. 

hordei. 147. 

secalis. 147, 149. 

sp. parasitic on Scolytus, 236. 

tritici. 147. 149. 163. 

Everett. Edward, instructions to Dr. 

Harris, 288. 
exitiosa. iSgeria, 227. 
Exner on vision in insects, 800. 
Experiment in Silk Culture (Burrill). 
noticed. 298. 
with the 13-year Oicada, 320. 



Eyes of insects, soo. 
Eye-spotted bud moth. 134. 396. 

P. 

Fabricius cited. 166. 300. 304. 308, 21S, »1, 240. 

341.283. 

Falconer, Wm.. on Phytomyza. cited, ^n. 

195. 

Fall canker-worm. 136. 
Fallen's Diptera SaecifB cited, 193. 
Farlow, Prof., balsam iralls from. 180. 
Farmers' Institute at Batavia. 138. 

at Schenectady. 188. 
Faunus. Grapta, 267. 
Feeding by sheep for insect attack. 132. 
fenestralis. Scenoplnus. 394. 
Feniseca Tarautnius, 367. 399. 
Femald, H. T.. cited. 369. 
Fernald. Mrs. G. H.. cited. 293. 
Fernald. Prof. [G. H.]. referred to. Ul. 360; 

cited. 134, 271. 273. 

Fiffure of Alaus oculatus, 361. 
Amphibolips prunus, 168. 
Anisopteryx vernata, 260. 
Belostoma Americanum. 366. 
biff water-buff, 266. 
black corsair, 230. 
blood-suckins cone-nose, 383. 
bound tree-buff, 146. 
box-elder plant- buir, 377. 
bronze-colored out-worm, 174. 
buffalo tree-hopper, 366. 
burrows of Scolytus ruffulosus, 334. 
Oaloptenus spretus, 146. 
Carolina Mantis, 381. 
Carpocapsa saltltans, 371. 
Cecidomyia balsamioola ffaUs, 181. 
Ceresa bubalus. 366. 
Cermatia forceps, 349. 
Chaulioffuathus Pennsylvanious, 3oa. 
Chloropisca proliflca winff, 191. 
cocoon of Laffoa opercularis. 174. 
cocoons of pine weevil. 144. 
Conorhinus sauffuisuffus, 333. 
Corythuca arouata, 228. 
cottony cushion scale, 307. 
Danais Archippus caterpillar. 266. 
Dermestes vulpinus. 209. 
esff-clustorsof buffalo tree-hopper. 966. 
effflT-packets of Mantis. 279. 
etrffs of Corythuca arouata. 328. 
elm -leaf beetle, 364. 
Galeruca xanthomeliena, 364. 
ffalls of Cecidomyia balsamicola, 181. 
ffalls of Laeioptera vitis. 184. • 

QordiuB species, 346. 
ffrape-seed midge, 163. 
grapevine flea-beetle. 316. 
hairworms, 346. 
Haltica chalybea. 216. 
hemlock larvee. 148. 
Hexagenia bilineata, 244. 
Icerya Purchasi, 307. 
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Figure of Isosoma trrande. 162. 

Isosoma hordei, 148, 151. 

Isosoma yltis. 163. 

joint- worm fly, 148. 

joint-worm parasite, 163. 

jumplni; seeds, 271. 

Lafi;oa operoularis caterpillar 171. 

Lagoa operoularis cocoon. 174. 

Laicoa opercalaris moth, \1% 

larch lappet moth. I4i. 

larfce wheat-fly, 162. 

laryaof Danais Arohippns, 966. 

larva of La^oa opercalaris, 171. 

lorra of Nophelodes yiolans, 174. 

larva of Or«ryla leueosti^ma, 169. 

larva of poplar saw-fly, 166. 

larva of Xylotreehas colonus, 214. 

Lasioptera vitis {rails, 1S4. 

leather-beetle, 209. 

Leptocoris trlvittatns. 277. 

lined spittle-hopper, 240. 

Lioderma ligrata, 146. 

lanated lonir-stinff, 160. 

Mantis Carolina eirff-packets, 270. 

Mantis Carolina, male and female, 281. 

Mantis rellffiosa, 282. 

marguerite fly, 197. 

marfiruerite fly mines. 194. 

Mefirilla maculata, 208. 

Melanolestes abdominalis, 231. 

Melanolestes ploipes, 230. 

mines in eolnmbine leaf, 199. 

mines of marffaerite fly, 194. 

nine-pronsed wheel-bag, 238. 

oak-plum flrall, 163. 

Orfiryia leuoostigma larva, 168. 

Orthosoma brunnenm, 142. 

owl beetle, 261. 

Pennsylvania soldier-beetle, 206. 

Phytomjrza lateralis, 197. 

Phytomyza lateralis mines, 194. 

pigeon Tremex, 168. 

Pirates biiruttatus, 232. 

Pissodes strobi, 144. 

poplar leaf with saw-fly efirir-soars, 166. 

poplar saw-fly, 166. 

Prionatus cristatus, 233. 

Ptlnus brunneas, 2io, 

Ryelus lineatus, 240. 

Reduvius porsonatus, 232. 

Rocky Mountain locust, 146. 

Scolytus rugulosus burrows, 224. 

yomiotoilus chalcidiphasus. 163. 

Sitodrepa panlcea, 210. 
• spotted lady-bird, 203. 

spring canker-worm. 260. 

Thalesaa lunator female, 169. 

Thalessa lunator male, 166. 

Tolype laricis, 141. 

Tremex columba, 168. 

two-spotted corsair, 232. 

white-pine weevil, 144. 

wing of Chloropisca proliflca. 191. 



Flffure of Xylotreohus oolonus, 318. 

Zerene oatenaria, 259. 
fllamentaria, Nematooampa, 826. 
Fire-flies. 205. 
Fischer. Philip, cited. 203. 
Fitoh, Dr. A., cited, 139. 148. 146. 147. 149, 161(2). 
286, 266, 278, 279. . 

economic investigations of. 288. 
Insects Infesting BSvergreens* Quoted, 

146. 

life-histories of insects, 286. 

Reports on the Insects of New Tork 

cited. 139. 140. 141. 147. 148. 162, 216, 228, 

234; notice of , 312. 
Flacherie. 297, 298(3). 
flava. Phytomyza, 199. 
flaviceps. Phytomyza. 199. 
Flaxseeds of Hessian fly, 149. 
Flea-beetles, 216, 221. 276. 316. 
Fletcher [James], cited, 166, 250. 293. 

on clover-seed midge, 132. 
Flies. 291. 310. 
Flies eaten by Mantis, 281. 
Floridana, Cermatia, 248, 260. 
Floridana. Scutigera, 248. 
Floyd, Augustus, insects from. 162, 269, 326. 

326. 
Fluted scale. 307, 308, 322. 
Forbes. Prof. S. A., cited or mentioned, 200, 

202. 222, 262, 276. 276, 296, 296, 312, 818. 

food of CarabidcB, etc. 201. 

reports of, 312. 

Studies on the Contagious Diseases of 
Insects, notice of, 208. 
forceps, Calista, 248. 

Clermatia, 248>264, 328(2). 
Force-pump for spraying elm-leaf beetle. 

322. 

Forel on smell in insects, 300. 
Forest tent-caterpillar, 298. 824. 
Forfloula, 287. 
Formica fusca, 801. 
Fossil insects, 290, 296. 
Foster, H. J., rose-bugs from, 262. 
Four-lined leaf-bug on currant, 320. 
foveatus. Hadrobregmus, 140. 
French. Prof. [G. H.], Butterflies of Eastern 
United States, referred to, 284. 

cited. 177. 178. 293. 800. 

on Homoptera lunata, 177, 178. 
frlgida, Ckslopa, 294. 
Frog spittle. 240. 
frontalis, Systena. 276. 
Fruit, areas devoted to, 304. 
Fruit-crop of the United States, 304. 
Fruit Qrowers' Journal, mention of, 300. 
Fruit-insects, publications on, 311-^. 
Fruit, large production of, 304. 
Fruit-pests, 308. 
Fulleri. Aramigus, 3i3. 
Fuller's rose-beetle, 313. 
f ulvipes, Eurytoma, 149. 
fumiferana. Tortrix, 140. 
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FaniruB attack on aldar flea-beetle. 319. 

on olover-leaf weeyll. sao. 

on Phytonomua punotatas, 306. 
FunKus-feedinff dipterous larva, 2M. 
fnrfurus, Ghionaspis. 328. 
Fur-moth, aao. 
fur. PtlnuB, 218. 
fuBca, Formica, 80i. 

Ijaohnostema, 33S, 824. 
Fylee, T. W.. cited. 293. 

a. 

Oade [Qeorffe], on oyiposition of Thalessa* 

166, 169. 
Galeruca xanthomeleBna, 136, 263-4, 281, 317. 
820, 327. 

GailB of Amphlbolips prunuB, 162. 

Oecidomyia balsamioola. 180. 

C. betuie, 147. 

Glypblna ulmioola, 3i8, 328. 

LaBloptera yitis, 183, 326. 
Gardeners' Chronicle cited, 294, 271, 27X 
Garth, D. J., insects from, 327. 
Gas-lime for insect attack, 3U. 
Gas-tarred paper, 319. 
Geisler's anatomical studies, 286. 
Gelechia abietlsella, 140. 142, 179, 180. 
seminata. Mantis, 282. 
General Government Entomoloffloal Pub- 
lications, 286. 
Geometridffi, publications on, by G. B. 

Hulst, 208. 
Geometridffi, studies of, 284. 
Germanica, Ectobia, 261. 
Gutter, Henry C, insects from, 326. 
ffiffas, Uroceras, 216. 
GirdlinflT of currant stems, 137, 167. . 

of raspberry canes. 167. 
fflandulosus, Csmips, 164. 
srlobosus, Microdon, 294. 
Glover [T.]. cited, 140, 166, 198, 199. 200, 208, 
229(2), 231, 284, 276(2), 278, 281. 

entomoloirical reports, 288. 
' Manuscript Notes from my Journal, 

cited, 193. 199, 204. 227. 229, 230, 233. 276. 

Glyphina ulmioola, 318, 328. 

Gnats. 310. 

Goff. E. S.. cited, 266. 

insects from, 327, 328. 
Gomphlna, 296. 
Goodhue, Mr., cited, 293. 
Gordiacffia, 246, 246. 
Gordian knot 246. 
Gordius linearis, 246. 

lonffolobatus, 246. 

robustus, 246. 

varius, 246. 
Goureau cited on Phytomyza, 193. 
Graber, Prof. V., on smell in insects, 300. 
Grain aphis, 324. 
ffrande, Isosoma, 162. 
Grape insects in manure, 324. 
Grape-seed insect. 163. 



Grapevine flea-beetle. 216. 
Grapevine leap-hopper, 319. 
Grapta comma, form Dryas, 267. 

Faunus. 267. 

J-album. 267. 

Proffne, 267. 
Grass-burrowina: insect, 824. 
Grasshopper Injury (Riley), notice of, 296. 
Grasshoppers, 246, 279, 286. 310. 
Grass-lnfestlnflr mite, 824. 
srata, Chloropisca, 191. 
Gray, William, on Sphinx Ganadenals, 966. 
Griffith [H. G.], on Mlcrocentrus eating 

Meffilla. 200. 
Grosvenor Library at Buffalo, 130. 
Grote Check-List of Lepidoptera cited. 986. 
Grote [A. 8.]. cited. 139, 177. 293, 30i. 
Gryilotalpa vulfjaris. 300. 
Guen^e cited, 177. 178. 
Guerin M^neville cited, 192. 
Guide to the Study of Insects (Packard), 

cited. 166, 200, 206, 208, 227, 229. 280, 934. 
248, 260, 279. 291 : notice of. 810. 

Guiffnard, J. A., pubfication in Hymenop- 
tera, 293. 

H. 
Hadena adusta, 247. 
Hadrobre«rmus foveatus, 140, 142. 
Hafi;en, Dr. H..A., anatomical Btudiea of, 

286. 

authority in Neuroptera, lao. 
Bibliotheca Entomoloffioa by, 286. 
on jumpint; seeds. 274. 
on Scolytus burrows, 226. 
studies of Neuroptera, 286. 
Synopsis of Neuroptera cited, 241. 944. 
writings cited, 180, 213, 223. 226. 243. 9S0. 
267, 294(2), 296, 296(2). 299. 

Hairsnakes, 246-247. 

characteristics of, 246. 

effffS of, 246. 

flffures of, 246, 247. 

habitat, 246. 

insects infested by, 246. 

life-history, 247. 

Mermis in apples, 247. 

parasitic on insects, 246. 

superstition respectinfl:, 246. 

what they are. 246. 
Hairworms, 246. 

Hallett h Son, parasitized effcs from. 325. 
Halteres of Diptera. 301. 
Haltlca alni. 217, 220. 

bimarsinata (see aider flea-beetle). 216- 
221. • 

chalybea, 216. 
Halticlni. 222. 
Hamilton [John], cited, 223. 226. 293. 

on Coleoptera. 295. 

on Sitodrepa habits. 208. 
Hand-book of the Lepidoptera of North 
America (H. Edwards), in preparation, 

204. 
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Hardinff, W. R. inaeots from, 184, 196, 836. 
Harmonia plni. 180. 
HarrlnflTton. Wm. H., citod. 393. 

on Thalessa, 166, 168. 
Harris [Dr. T.],' cited, 149. 147, 149, 161, 164, 

336, 237. 365, 399. 

Entomological Correspondence cited, 

147, 171, 217. 
Insecta Injurious to Yefiretation cited, 

143. 147, 149. 166, 167, 234, 237, 360, 388. 

Insects of New Eni^land cited. 147, 186. 

334. 

on joint worm parasites, 163. 

on generations of Mytllaspis pomorum, 

337. 

Harris, Mrs. Ira, lulus from. 328. 
Harvard College entomological library. 

890. 
Harvard University, entomology in. 391. 
Harvest fly, 832. 

Hauser on smell In insects, 300. 
Hawthorn Tingls. 328. 
Hedges, C. H., bark -borer from, 224. 
Hedges, 0. M., Mantis eggs from, 279. 
Hellebore, 3li, 314. 
Hellgrammite fly, 838. 
Helophilus similis. 320. 
Helzines, Grepidodera, 222, 316. 
Hemerobins dellcatulus, 296. 

dipterus, 296. 
Hemileuca Mala, 172, 315. 

Hemlptera. 130, 132. 133, 140, 144-6. 306, 327-241, 
353, 286. 287, 310, 319. 

Hemiptera-Heteroptera. number of de- 
scribed species. 301. 

Hemiptera-Homoptera, number of de- 
scribed species, soi. 

Hemiptera. publications on, during 1886-6, 

296. 

Hemlock inch-worm, 140. 
Hemlock leaf miner. 179. 
Henrici, Theda. 267. 
Henshaw [3.]. cited, 248, 801. 

List of Coleoptera cited, 204. 

on Coleoptera, 296(2). 

on Cermatia, 260. 
Hentzii, Chauliognathus, 304. 
Herrich-Sohaeffer cited, 339. 
Hesperia lineola, 347. 

Hessian fly, 181, 149, 163, 153. 283. 394, 320. 

Heteroptera, 130, 227, 229, 276. 

number of species of, 285. 
Hezagenia bilineata, 244. 
Hill. W. W., capture of Sphinx. 257. 

Cermatia from, 328. 
Hippodamia maculata, 300, 301. 
Histological studies of insects. 387. 
Holt k Co., H., publishers, 310. 
Homoptera. 234, 340. 
Homoptera, estimated number of U. 8. 

species, 386. 
Homoptera lunata, 177-179. 

bibliography of, 177. 



Homoptera luAata oaterplHar described, 

178. 

distribution, 179. 

habits of larva, 178. 

natural histofy. 178. 

remedies for, 179, 

rose-feeder, as a, 178. 

sexual diiTerence of moths, 179. 

simonymy. 177. 
Homoptera Sanndersii. 177. 
Honey-bug, 377. 
Honer-dew eaten by bees, 815. 
Hop-louse, 817, 319. 
Hop-vine aphis, 183, 934. 
Hop-wash, 819. 
hordei, Eurytoma, 147. 

Isosoma, I3i, 836. 
Horn, Dr. [G. H.], cited, 306, 964, 376, 396. 8is. 

publications on Coleoptera, 396. 

work on Coleoptera, iso. 
Hornets, 810. 
Horn-tails, 168, 316. 
Horticultural JSntomoIogy. Address on, by 

Prof. F. M. Webster, mention of, 397. 
House fly, 387. 
House spider, 353. ' 
Howard [L. 0.], cited, 147, 186, 300, 336. 

on hop-vine aphis, 138. 

publications in Chalcididas, 393. 

studies in ChalcididsB, 180.J 
Hubbard, H. Q., on Laffoa opercularls, 

173. 

Hubbard, S. H., galls from, 388. 
Hubbard's Insects Affecting the Orange 

cited, 171, 178. 386. 379. 380, 381. 
Hulst, Bev. 0. D., cited, ua 

New Species of PyraUde, by, 398, 
studies of Lepidoptera, 181. 
humuli, Phorodon, 133, 317. 319. 
Hundred-legged worms. 353. 
Hunt [T. F.], Bibliography of Com insects 

cited. 300, 376. 
hyalina, Tingis, 337. 
Hydrophilidffi, number of described larvte, 

303. 
Hylesinus opaculus, 364, 366. 
Hylotrupes bajulus, 140. 143. 
Hymenoptera, lao, 131, 186, 147-166, 168, 346, 

387, 800, 310, 836. 

number of described species, 801. 

number of United States species, 385. 
Hyperohiria lo, 836. 
hypophleas. Chrysophanus. 357. 
Hyppa xylinoldes, 3&& 

I. 

Icerya Purchasi, 807. 306. 
Ichneumon fly, 331. 
IchneumonidsB. 166. 156, 205. 
Ichneumonized caterpiller, 821, 332. 
Ichneumon lunator, see Thalessa. 165, 167. 
Ichneumons, 308. 
icorisB, Scolytus, 337. 
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minoia Industrial University, Entomoloiry 
in. 291. 

lUustratioDs of Lepideptera Heterooera 
(Walsinfirham), olted, 278. 

Immense fruit production, 304. * 

imperialls. Eacles. 140. 

Implements for application of insecti- 
cides, 288. 

Importance of economic entomoloffTt 129. 

Imported elm-leaf beetle, 135. 

Inchbaid, Peter, oralis from, 147, 326, 326. 

Indiana Horticultural Society, mention, 
297. 

Injurious Insects of Massachusetts, men- 
tion of a paper on, 298. 

Injurious insects of the United States, 
808. 

inquinata. Mantis, 282. 

Insecticides, sio. 

Insect pests, number of, in United States, 

306. 
ravages, how to be met, 809. 
Insects Affecting the Corn crop (Webster), 
mention of, 298. 
as objects of study, 312. 
chanfi:e of food-plants, 306. 
delayed development of. 314. 
described species of, in United States, 

129. 
food-habits of, 806. 
increased ravages of, 306. 
infesting arbor vitse, 140. 
firs, 140. 
junipers, 140. 
pine, 140. 
Injurious to Forest and Shade Trees 

(Packard), cited, 139. 140, 312. 
Injurious to the Apple (Eoons), men- 
tion of, 298. 
introduced from abroad, 306. 
manner of feeding, sio. 
number of, known, 308. 
of Betula in North America (A. E. Dim- 
mock), notice of, 298. 
of the Hemlock, 139-146. 
of the National Museum, 302. 
interpunctella, Ephestla, 326. 
Introduction to the Classification of In- 
sects (Westwood). cited, 193, 198, 244, 280, 
282. 
lo, Hyperchiria, 326. 
Iowa Agricultural College, entomology in, 

291. 

Irus, Theda, 267. 

Isosoma captivum, 163, 164, 166. 

elymi, 162. 

grande, 162. 

hordei (see joint-worm fly), 131, 147-166, 

326. 

nigrum, 148. 
triticl, 148, 160, 162. 
vitis, 168. 
lulus coeruleoclnctus, 328. 



J. 

Jack, John J., cited, 299. 

Jackson, B. I., cited, 299. 

J-album, Orapta, 257. 

Jenyns, Bev. L.. on Chlorops flies, 192. 

Johnson, C. Fred, insects from, 262. 

.Johnstone, John B., insects from, 328. 

Joint-worm fly, 131. 147-165, 326. 

aUled species, 162. 

associate in attacks. 164. 

bibliography, 147-8. 

figure of, 148. 

fly seldom seen, I5i. 

history, 149. 

how discoverable, 160. 

infests wheat straw, 148. 

injuries to crops, 149. 

larva described, 148. 

parasites of. 163. 

parasitism, supposed, 162. 

recent attacks, 150. 

remedies for. 153. 
Jones, A. W., on Coleoptera. 295. 
Journal of the Academy of Natural Sci- 
ence of Philadelphia cited, 2oe, 213, 216. 

248, 276, 277. 

Juglandis, Aspidiotus, 234. 

Corythuca, 228. 
JulidaB, 262. 
Jumping seeds (see Carpooapsa saltitAns), 

271-274. 



Ealtenbach'sPflanzenfeindeKlasse Insek- 
ten cited. 193, 197, 199. 

Eansas State Agricultural College, ento- 
mology in, 291. 

Eatydids, 246. 

Eelllcott [D. W.]. cited, 234, 293. 

Eerosene emulsion, 238, 288, 311, 316, 318, 319. 

Eerosene emulsion, how to make. 311. 

Eerosene for insect attack, 188. 212. sio, 311. 

318(2), 320. 

Eiesenwetter cited, 192. 

Eing, Mrs., on the bag- worm, 324. 

Eirby's Fauna Boreali Americana cited. 

243. 

Enaus, Warron. on O>leoptera, 296. 
Eoebelo, Albert, on Locusts, mention, 297. 
Eoons, Prof. B. F., Insects Injurious to the 

Apple, mention of. 298. 
Eraepelin on sense of smell in insects, 300. 
Erauss cited, 192. 

L. 

Laboulbene cited, 192. 
Lachnosterna fuscti. 323, 324. 
Lachuosterna sp., 827. 
Lachnus laricifez, 315. 
Lady-birds, 308, 314, 316. 
Lady-bug attack on scale insects, sao. 
Lady-bugs, 200, 206. 
l»ta, Chlorops, 192. 
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Laffoa orispata* 11% 173, 174. 

opercularis (see rabbit-moth), 171-174, 
sas. 
Lampyridffi, 167, 204. 206, 2oe. 
Landers, C. L., corn Insects from, 184, 8*27. 
Larch lappet, 141. 

plant-louse, sis. 

saw-fly, distribntlon of. 136, !t25. 
Lancer wheat fly. 162. 
laricifex. Laohnus, 316. 
lariols, Tolype, 140. 

Lasell, Mr. £. W. E., insects from, 327. 
Lasioptera rubi, 186. 
Lasioptera vitis. 188-187, 326. 

bibliofirrapby, 183. 

different forms of its ealls, 186. 

earliest notice of, l^. 

figure of Kails, 184. 

fly described, 186. 

ffall described. 184. 

^rape-yine tomato-firall, 186. 

lanral escape from galls, 186. 

localities of occurrence, 187. 

nervulation, 183. 

on wild grape, 186. 

parasite of, 185. 

remedy for, 186. 
lateralis, Phytomyza, 193-200, 827. 
laticoUis, Prionas, 142. 
latiferreana, Garpocapsa, 278. 

Mellisopus. 273. 
Latreille cited, 263. 
Larvie of Lepidoptera known, 286. 
Lead penetrated by insect. 143. 
Leaf-aphis, 8O6. 
Leaf-hoppers. 319. 
Leaf -miner on Hemlock, 140, 179. 
Leaf-miners, 193-200, 827. 
Leaf-rollers, 272. 
Leather beetle. 317, 318. 
Le Baron cited, 234. 236, 276, 312. 
LeConte and Horn's Classification of Cole- 
optera of North America, referred to, 

284. 

LeCk>nte. Dr., cited. 204, 2oe, 213. 223, 229. 234, 

263, 276, 296. 

collection of Coleoptera of. 289. 

entomological library of, 290. 

on Ck>norhinns. 232. 

on introduction of Scolytus rugulosus. 

226. 

on Beduvins pum^ens. 230-1. 
work on Ck>leoptera, 130. 
Lee, A. B.. studies of halteres of Diptera, 

301. 
Lee. Henry, galls of Lasioptera from, 184. 

326. 
leguminicola. Oecidomyia, 132, 186. 
Leidy, Dr., anatomical studies. of, 286. 

figures of Gordius from, 246, 246. 247. 
Lema trilineata, 262, 327. 
Leng, G. W., Synopsis of GerambyoidsB, 21s. 
316, 296. 



Lepidoptera. I8I, 184. 136. 186, 189, 140. 141, 

142. 168-180. 271. 284. 287, 300, 310. 

number of described species, 30l. 
number of N. A. species described. 284, 



publications on, during I886-6, 293. 
Lepidosaphes conchiformis, 234. 
Lepisma domestica. 299. 

LeptidfiB, 294. 

Leptocoris trlvlttatus, 276-278, 313. 328. 

abundance in Kansas, 277, 

bibliography, 276. 

description and figure, 277. 

distribution, 278. 

favorite food-plant, 277. 

fruit destroyed, 278. 

injuries. 277. 278. 

shade-trees infested, 277. 
Leptura Oanadensis, 140, 143. 
Lepyronia, 240. 
Leucania albilinea, 176. 

pallens. 826. 
leuoostigma, Orgyia. 136. 168-171. 
Library pests, 212. 
Life-histories of Butterfiies (Edwards). 298 

of insects, 286. 
Life-history of Hemileuca Maia. 816. 

of hop-yine aphis. 133. 
ligata. Lioderma, 140. 

Pentatoma, 145. 
Lightning bugs, 206. 
ligneus, Otiorhynchus, 261. 
Llgyrus reliotus, 824. 
Limacodes pithecium, 326. 
Lime for insect attack, 3i4, 818. 
limlnaris. Phlceotribus, 264, 324, 328. 
Limenitis Arthemls, 257. 

disippns, 267. 
Linceci, Germatia, 251. 
linearis, Gordius, 245. 
lineata, Cercopis, 240. 

Ghlorops, 192. 

Cicada, 240. 
Uneatus, PoBcilocapsus, 320(2). 

Ptyelus, 240. 
Lined spittle-hopper, 240-1. 

abounds on grass, 240. 

allied species, 241. 

a spittle insect, 240. 

bibliography, 240. 

distribution. 241. 

figures, 240. 

habitat, 241. 

injuries, 241. 

its spittle, 240. 

synonymy, 240. 
lineola, Hesperia, 247. 
Linnfeus cited, 208, 221, 240, 278. 283. 315. 
linseed oil for insect attack, 239, 315. 
Lintner [J. A.], cited. 140. 148, 156. 177. 

183. 191, 200. 204. 229, 236. 248, 271. 275. 276, 
279. 

Lioderma ligata, 140, 145. 
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Llpplnoott, J. B., pabUshini? house* sio. 
List of Ooleoptera of North America (Hen- 
shaw). cited, ao8, 313. 221.333, 375, 286: 
notice of. 296. 
Hemiptera West of the Mississippi 

Biver (Uhler). cited, 229, 376. 
Myriapoda of Arkansas cited, 260. 
Literature of entomoloffy, 286. 
Lithobius Amerioanus, 328. 
Lithocaris, Bevision of the Califomian 
species (Casey), mention of, 296. 

Locusts. 278. 287, 296. 

Loew. Dr. F., on leaf ffalle, 183. 

studies of N. A. Diptera, 384. 
London purple insecticide, 184. 3ii, 319, 321. 
Lonfficom borers in hemlock, 140. 148. 
lonfiricomis. Diabrotica, 202. 
Long imprisonment of beetles in furni- 
ture, 216. 
lonffolobatus. Gordius, 245. 
Lontr-stiniTs, 160. 
Losses from Hessian fly. 131. 

hop-vine aphis in New York, 132. 

quince curculio, 135. 
Loudon's Ka^azine of Natural History, 193. 
Lubbock. Sir John, on lon«evity in ants, 

801. 

Luoanus dama. 327. 

Lucanus, smelling origans of, 800. 

Lucas. M., on Oarpocapsa Deshaiziana, 271, 

272. 274. 
Lucilia Ceesar, 300. 
lunata. Noctua, is Homoptera, 177. 
Lunated Lonff-stin«, 156-161. 

beneficial habits, 167. 

blbliofirraphy, 166, 166. 

description, 167. 

different names for, 167. 

efrsrs, how placed, lao. 

female floured, 169. 

laryal habits, 161. 

male floured, 156. 

ovipositlon, 168, 161. 

oviposits in exposed larvaa, 160. 

parasitic on Tremex coiumba, 168. 
lunator. Ichneumon, 165, 167. 

Pimpla. 156, 167. 

Bhyssa, 165, 160, 835. 

Thalessa, 166-161, 336. 
Lures for insects. 319. 
luteata. Eupithecia, 140. 
lutescens. Aulacomerus, 164. 
Lycasna Comyntas, 267. 
Lyffaeus trivittatus, 376, 377. 
Lymexylon navale, 316 

M. 

Machines for application of insecticides, 

388, 313. 

Macrodactylus subspinosus, 134, 363, 818. 

837. 

maculata, Coccinella. 200. 
Hippodamia, 200, soi. 



maculata, Mesilla, 300-a04. 

macuiatus, Baphitelus, 335. 

Maia, Hemileuca. 172, SI6. 

Mallota barda. 361. 

Mamestra picta. 136. 836. 

mancus. Affriotes, 327. 

Mandelbaum. Myer. on Sitodrepa injuriea. 

211. 
Mandibulata. 310. 311. 
Mann, B. Pickman, referred to, 388. 
MantideB, 278. 
Mantis arirentina. 283. 

Carolina, 378-383. 313. 838. 

chlorophaca, 383. 

ffeminata, 382. 

inquinata, 383. 

oratoria, 382. 

phryiranoides, 283. 

reliffiosa, 382. 
marffinalis, Hystena, 376. 
marffinata. Cantharis, 304. 

Epicauta, 331. 
margin atus, Chaulloffnatbus, 304-306b 
Margined soldier-beetle, 304^)08. 

a beneficial insect. 305. 

beetle feeds on pollen. 306. 

bibliography, 204. 

compared with O. Pennsylvanious. 306. 

description of. 307. 

destroys the apple -worm. 206. 

deposit of its esrics, 307. 

feeds on ? quince curculio. 307. 

larval characters. 306. 

mistaken for a fruit-pest, 204. 

service rendered by, 306. 
Marguerite fly. 193-300, 837. 

allied species, 198. 

aquileffia leaves mined, 199. 

biblioATraphy. 193. 

broods of, 195. 

description of, 197. 

Falconer on, 195. 

fl«rures of, 197. 

ide&tical with European form, 197. 

injurious character. UMi. 

localities of operations, 196. 

mines daisy leaves. 193. 

mines described, 194. 

operations of. 193. 

plants mined, 198, 195. 

pupation. 194. 

remedies. 196. 
Marine insect, Ccolopa, 394. 
Mark, Dr. £. L., anatomical and histo- 

loerical studies of, 386, 287. 
Marshall, Miss lu A., myriapods from. 338. 
Martin, Prof. D. S., insects from. 327, 838. 
Mauritanica. Tenebrioides. 837. 
Maxwell &, Brothers, insects from, 135, 366. 

838. 
May flies. 241-244, 285, 310, 332. 

liayr. Dr., on «all insects, 163. 
McGill University at Montreal, 174. 
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MoLaln, N. W.. Report on Experiments in 

Apioaltare. mention, 297. 
MoNaushton, Miss A., insects from, 827. 
Meal insect, 3M. 
Meal-worm in salt, sao. 
Measarinff worms, 141. 
MeeiUa maculata. 20(>-204. 

abundance of, 203. 

a new corn-pest. 200. 

bibliography, 200. 

com eaten by, 201-2. 

description, 203. 

distribution, 204. 

flflTures of, 203. 

injurious habit, 201. 

synonymy. 200. 
Meiflren*s Systematische Beschrelbuofi: der 
bekannten europ&ischen ZwoiilQKeIifi:en 
Inseoten. cited, 193. 
Melanolestes abdominalis, sting of. 231 . 

picipes, 229-231. 

Mellttia oucurbitfiB, 338. 
Mellisopus latiferreana, 273. 
Melsheimer's Oataloc^ue of Colooptera 

cited. 200, 213. 
Melsheimer's Catalocrue of the Insects of 

Pennsylvania referred to, 283. 
Melsheimer [F. £.J. cited, i08, 221, 276.* 
Mercurial ointment InHecticide, 319. 
Merisus, 147. 
Mermls acuminata, 247. 

parasitic on the apple-worm, 247. 

species. 216. 
Merriam, Dr. G. Hart, Inyestigations of, 302. 
Mes^e's collection of Lepidoptera. 17U. 302. 
Metacomet, Pamphila, 257. 
Mexican jumping seeds, 271. 
Michigan State Agricultural College re- 
ferred to, 239, 291. 
Microcentrus retinervum, 200. 
Micrococcus amylovorus, 306. 
Microdon globosus, 294. 
Milbertei, Vanessa, 267. 
Milkweed beetle, 134, 321. 
Minot's anatomical studies, 286. 
Minot's Histology of the Locust, 287. 
Mit^ attack on garden plants. 320. 

infesting grass, 324. 

infesting smoked meats, 324. 

on Arbor vitae, 321. 
Moeschler cited, 293. 
Moffat, J. A., on Myrmeleon, 296. 
molitor, Tenebrio, 320, 327. 
Monograph of Geometrid Moths (Packard), 
sas. 

of the Chrysididffi (Aaron), 292. 

of the Diptera of N. A. (Loew). 18.% 186. 

of the Earlier Stages of Odonota 
(Hagen), mention of, ^96. 

of the Embidina (Hagen), mention of, 

296. 

of the Myriapoda (Newport), mention of, 
264. 
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Monograph of the ZygsnidsB, Lithosildn 
and Arctlidasof North America (Stretch), 
mention of, 294. 

Monohammus confusor, 143. 327. 

Moody A Sons, £.. insect from, 267. 

Moore, 0. R., insects from, 171, 279, 826, 828(2). 

Moore, J. M., plant-bugs from, 277. 

Morris' Synopsis of the Lepidoptera of 
N. A., 171. 

Morton, Miss Emily B., inseots from, 326. 

Mosquito, 268, 810, 816. 

Moths, 310. 

number of described species, 801. 

number of U. S. species. 286. 
Mulberry Silk Worm— Manual of Instruc- 
tion in Silk Culture (Riley), mention. 297. 
Mailer, H.. cited, 192. 
Munich Catalogue of Goleoptera. S02. 
Murray's. Economic Entomology cited, 248. 
Murrell. George K, apple bud insect from, 

222. 

Murtfeldt, Miss, on stinging of Lagoa cat- 
erpillar, 171. 

Murtfeldt. Miss, cited. 293. 

Musca domestica. 287. 

Muscardine. 298. 

Museum of Comparative Zoology at Cam- 
bridge, Mass., 130. 180. 220, 226, 289, 290, 308. 

Museum pests, Bitodrepa, 208. 
Ptinus, 213. 

Mycological Section, Department of Agri- 
culture, 806. 

Mycologist of the Department of Agricul- 
ture, report of, 3li. 

Myriapoda, 248. 

Myriapod attack on potatoes, 824. 

Myriopoda of North America cited, 2S0. 

Myrina, Argynnis, 267. 

Myron, Darupsa, 321, 322. 

Mytilaspis pomicorticie, 306, 816. 

Mytilaspis pomorum, 234-240. 

N. 
Nanophyes tamariscis, 274. 
nasuta, Chlorops, 192. 
natata, Ephemera, 241. 

Palingenia, 241. 
National Museum at Washington, 169, 170. 

Insect collection of, 302. 
Natural History of the Lepidoptera of 
Georgia referred to, 283. 

of the State of New York cited, 141. 
navale. Lymoxylon, 316. 
Nematoeampa fllamentaria, 826. 
Nematus Erichsonii, 136, 326. 

genus of, 166. 

ventricosus, 325. 
nenuphar, Conotrachelus, 321, 
Nephelodes violans, 174-177, 326. 
Nervulation of Lasioptera, 183. 
Neumoegen, B., cited, 293. 
Neuroptera, 130, 241-244, 286, 287, 310. 

number of described species, 80l. 
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Neuroptera, publioationB on, in 1885-6, 396. 

New EnfiTland Farmer cited, 147. 

New England Homestead cited, 328, 900, 314, 

322. 

New Jersey State Board of A«riGaltare,255. 
New Museum Pest, 299. 
New Orleaus Exposition colleotion of eco- 
nomic entomoWy. 302. 
Newport on Myriapoda cited. 263,.254. 
New Strawberry insect. S24. 
New York Farmers' 01 ub, New York olty, 

138. 
New York State Agricultural Experiment 
Station. 160, 262, 298. 
Agricultural Society, 149, 161. 298, 312. 
Forest Ck>mmlB8ion, 182. 
Museum of Natural History. 127, 250. 
Reports cited, 177, 220. 247. 265, 267, 
268, 320. 824. 

Niasrara nurseries at Lockport, 367. 
Nichols, D. A. A., Insects from, 327. 
Nicholson, Mr., on wheat Insect. 255. 
niffra, Ceenis, 243. 
niffricornis. Phytomyza, 199. 
nigrum, Isosoma, 148. 
nimbatana, Penthlna, 326. 
Nine-pronf;ed wheel-buR, 233. 
Nisoniades Persius, 257. 
nitida, Thalessa, 161. 
niveus, (Ecanthus, 267. 
Nixon nozzle. 322. 
Nootua edusa, see Homoptera, 179. 

lunata, see Homoptera, 177, 179. 
Nootuidffi, 174. 

North American insects, number of. 30i. 
North American Myriapoda (Underwood), 

cited. 250. 
Nortoni, Thalessa. 161. 
Number of apple insects, 809. 

described insects, 285. 

insects in National Museum, 302. 

North American insects, 301. 

species of Oak insects, 312. 
Nyctobates Pennsylyanicus, 140, 143. 

O. 

Oak Olytus, 214. 

insects, number of species, 312. 

plum-firall, 325. 

plum-ffall OynipB,i62. 

pruner, 299. 
Oates, K F., insects from, 328. 
Oberea bimaculata, 167, 309, 327. 
obesum, Anobium, 208. 
obscurella, Phytomyza, 199. 
obtusa, Diplax, 828. 
ocellana. Tmetocera, 134, 826. 
oculatus. Alaus, 261, 827. 
Odonata, 300. 
Odonata, Monograph of the Earlier Stacfes 

of (Haffen), mention of, 206. 
odora, Erebus, 258. 
Odors, perception of, by insects, soo. 



(Ecanthus niveHS, 367. 

Oeetlund. O. W., List of Aphididfle" of Min 

nesota. mentioned, 296. 
oleivonis. Typhlodromus. 297. 
oleracea, Pieris. 266. 
Olivier cited, 213. 
Onion maffffot, 133. 
opaculus. Hyleslnus, 364, 265. 
opercularle, Lacroa, 326. 
Ophion bilineatus, 326. 
OpsicoBtus personatus, 232. 
Orange-rust mite, 297. 
orator! a. Mantis, 282. 
Orders of Insects, 287, 310. 
Orgyia deflnata, 170. 
Orgyia leucostigma, 127, 135, 168. 

Orthoptera, 130, 141, 146, 246. 278. 285, 287, 310. 

Orthoptera, number of described species, 

285, 301. 

Orthoptera of Kansas, List of (Bmner). 

mention, 296. 
Orthosoma brunneum, 140, 142. 

cylindricum, 143. 

Pennsylvanica. 143. 

sulcatum, 143. 

unicolor, 143. 
Osboon, Herbert, cited, 397. 
Oscinidae, 187, 188, 198. 

Osten Sacken. Baron, cited, 183(3). 185. 186, 
301. 

collection of Diptera, 389. 

description of Chloropisca proHflca. 190- 

191. 

Dipterologlcal labors, 130. 

on larva of Scenopinus, 394. 

on Phytomyza lateralis, 197. 

on winter assemblages of flies, 193. 

studies of N. A. Diptera. 384. 
Oswego Times cited. 134, 818. 
Otiorhynchus ligneus, 261. 
Ottawa Naturalist cited, 276. 
Our Shade Trees and their Insect Defoli- 
ators (Riley), referred to, 263. 
ovinus, Tabanus, 319. 
Oviposition of the Carolina Mantle. 379. 

poplar saw-fly, 166. 

Saperda Candida, 320. 

Thalessa lunator, 169. 
Owl beetle, with figure. 261. 
Owl. Glens Falls, N. Y.. cited, 314, 316. 
Ox gad-fly, 319. 
Ox warble-fly, 319. 
Oyster-shell bark-louse, 236. 



Pacific Rural Press cited. 228, 300, 307. 
Packard's, Dr. A. S., embryologlcal stodiea. 

287. 

entomological library, 390. 
Entomology for Beginners cited. 286, 

240,241. 

estimate of number of U. S. InBOOts, 
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Packard's* Dr. A. S.. Forest and Shade 
Trees oited. 213. 
hlstoloffical studies, 287. 
« inseot types. 303. 

Reports on Destruction of Everereen 

Forest Trees, mention, 297(2). 
writin«:s oited. 189, 140. 141, 142(2), 143. 144. 

148. 171, 179, 180. 213, 220. 278. 279, 296. 300 
312. 

Packard. Dr.. on Oermatia forceps, 250. 

alder flea-beetle, 217-218. 

le^rs of Lagoa, 173. 

Orsyia deflnata, 170. 

Xylotrechus colonus, 214. 
PalflBontoloffical entomoloiry. 290. 
Palinfirenia natata, 241. 
pallens, Leucania, 3-26. 
palUpes, Scenopinus, 294. 
Palpi and antennas as orsrans of smell in 

innects, 300. 
Pamphlla Metacomet, 257. 

Peckius. 257. 
panicea, Sitodrepa, 208-213, 317, 318, 327. 
paniceum, Anobium. 2U8. 
paniceus, Dermestes, 208. 
Papilio Asterias. 256. 

Tumus. 266. 
Papilio cited. 267. 268. 
parallela, Aphrophora, 241. 
Paralysis of Apricot Trees, 305. 
Parasitic mite infesting a beetle. 320. 
Parasite of Oarpocapsa pomonella, 247. 

currant worm, 314, 317. 

Darapsa Myron, 322. 

Hadena adusta, 247. 

Hesperia lineola, 247. 

Lasioptera vitis. 185. 

oak-plum ffall. 162. 

red- humped apple-tree caterpillar, 

324. 

Parasites, Apanteles contereeatus, 322. 

Gordius species, 246. 

Sitrodrepa on bees, 212. 

of Cecidomyiii betulte, 147. 

of Oecidomyia destructor, 147. 

of joint-worm, 153. 

of Scolytus ruf^ulosus, 225. 
Paris ereen insecticide. 223, 311. 319, 321. 
Peabody Academy of Science collection of 

insects, 303. 
Peach orchard at Orchard Hill, Geo., 304. 
Peach-tree borer, 227. 
Peach-yellows, 305, 824. 
Pear-blieht, 226. 306. 
Pear-bliffht beetle, 820. 323. 
Febrine, 297, 

Peck, Harry L., insects from, 327. 
Peck, Prof. C. H., girdled currant twigs 
from, 167. 

insects from, 136, 264, 326. 

on alder-beetle fungus, 219. 
Peck (Prof. W. D.l, early entomological 
studies of, 283. 



Peckius, Pamphlla. 257. 
pellionella. Tinea, 260, 294. 
PelopsBus csementarlus, 325. 

cceruleus. 325. 
Pemphiginee. 299. 
Penhallow. Prof. D. P., caterpillars from, 

174. 176. 826. 

Diseases of Plants cited, 228. 

studies of peach-yellows, 324. 
Pennsylvanica, Orthosoma, 143. 
Pennsylvanicus. Ghauliognathus. 204, 206, 

207, 

Nyotobates, 140. 
Pentatoma bidens, 253. 

ligata, 145. 
Penthina nimbatana, 326. 
Pergande [Theodore], on Megilla, 202. 
Periodical Cicada, 294 295, 297, 29%. 
Periplanata, smelling organs of, 300. 
Persius, Nisoniades. 267. 
personatus, Opslcodtus, 232. 

Beduvius, 232. 253. 
Perty cited. 192. 

Pests of the Pomologist, 303-812, 822. 
Petite Fauns Entomologiaue du Ganada 

(Provancher). cited, 213, 216. 229, 280. 
Pettit, J., insects from, 22& 
Phalaena lunata, see Homoptera, 177. 
PhansBus, reyision of species of (Blanch- 

ard), mention. 296. 
Phelps, 0.. saw-fly larv» from. 825. 
Philodice. Colias, 256. 
Phisterer, Frank, insect from. 827. 
Phlceotribus liminaris, 264, 824, 328. 
Phorbia oeparum, 133. 
Phorodon humuli, 132, 317, 819. 
phryganoides, Mantis, 282. 
Phryganid larvaB, 322. 
Phyciodes Tharos, 257. 
Phylloxera, 308. 
Phytomyza afflnis, 196. 

flfekva, 199. 

flaviceps, 199. 

latesaiis (see Marguerite fly). 193-200. 

327k 

nlgricomis, 199. 

obscurella. 199. 
PhtomyzidiB, 198. 198. 
PhyV>nomus puactatus, 298. 
Phytophaga. Dumber of desor. species, 801. 
picipes. Pirates. 229, 230. 
picta, Mamestra, 136, 326. 
Plcds oleraoea, 256. 

rapffi, 256. 

flacherie in, 298(2). 
Pimpla lunator (see Thalessa), 166, 167. 
Pine-bark Chormes, 267. 
Pine emperor moth, 141. 
pinicorticis, Chermes, 267. 
pini. Hermonia, 139. 
Pinii>e8ti8 Zimmerman!, 189. 
Pirates biguttatus, 232, 268. 

picipes, 229, 380. 
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PlBSodes strobl, 140, 148. 

pitheolum. LimaoodeB, 336. 

Planck, Dr. M. G.. sails from, 186, 326. 

Plant-bufiT attack on pears, 320. 

Plant-buffs, 376. 386. 

Plant-lice. 301. 203. 206. 386, 310. 314. 

eaten by Mantis. 381. 
Plateau on vision in insects, soo. 
plota. Sphinx, 367. 
Plnm-curGulio, 306, 821. 
Plum-ffoaffer. 187. 
PoBoilocapsuB lineatus, 320<2). 
Poisoninff by insect stin«rs. 171. 173, 173. 
polyf^rapha. Corythuca, 329. 
pometarla, Anisopteryx, 136, 369, 336. 
pomicorticis, Mytilaspis, 305,816. 
Pomoloffist of the Department of Aarrioul- 

ture, report of. 311. 
Pomoloflryt evils attending progress, S03. 

proi;ress in, 308. 
pomonella, Carpocapsa. 306, 347, 373, 336. 

Trypeta. 394. 
pomorum, Aspldiotus, 334. 

Mytilaspis, 384-340. 
Popenoe, Prof., on Leptocaris trivittatus, 
376. 377, 313. 

on ovipoeition of Oeresa, 366. 
Poplar saw-fly, 164-166. 

description of larva, 166. 

description of saw-fly. 166. 

double-broodedr 166. 

flffures of, 166. 

irenerio reference, 166. 

larval habits, 164. 

ovipoeition, 166. 

pupation, 166. 

social habits, 164. 
Popular Gardening cited, 814. 
Potato bUKS. 363. 
Potato-stalk weevil, 834. 
Poultry for insect attack, 333. 
Powell, George T., insects from, 136, 336. 
Practical Entomologist cited, 148, 337, 339, 

384(3), 344. 

notice of, 813. 
PreBdores, number of described species, 

801. 

Prairie Farmer, mention, 300. 
Praying Mantis. 380, 813. 
Prentiss, Prof. A. N., hemlock leaf -miner, 
from, 179. 

monograph of the hemlock by. 139. 
Present State of Entomological Science in 
the United States, 288-392. 

anatomical studies. 286. 

bibliography, 280. 

early studies, 288. 

economic studies, 387. 

embryologioal studies, 387. 

entomological collections, 389. 

entomological libraries. 390. 

entomological societies, 389. 

entomology in schools, 391. 



Present State of Entomologioal Seience In 
the United States— (OmltrnMcn: 
histological studies, 387. 
life-histories of insects, 386. 
literature of the science, 286. 
number of described insects, 386. 
palfBontologioal entomology, 390. 
publications by the general govern- 
ment. 386. 
serial publications, 286. 
Smithsonian Institution publicatlonfl* 

386. 

special studies in orders, 384. 

State and national aid, 288. 
Presidential Address before the Entomo- 
logical Society of Washington (Biley), 
mention of, 397. 
Preventive of broad-striped flea-beetle, 276u 

cabbage maggot, 337. 

cotton beetle (Systena), 818. 

pear blight beetle, 838. 

rose-bug, 818. 

Scolytus, 337. 

ship-timber borer, 816. 
Preventives of insect attacks: 

air-slacked lime, 318. 

ammoniacal Uauor, 314. 

ashes, 376, 318. 

bark-peeling, 816. • 

barn-yard manure, sii. 

burdock decoction, 314. 

carbolic acid and soap wash, 227. 

carbolic acid wash, 237. 

oow-dung. 314. 

creosote. 316. 

dust, 276, 318(2), 319. 

gas-lime. 314. 
hellebore solution, 314. 
killing before egg-laying, 320. 
night-soil. 314. 
repellant washes, 323. 
sand, 276. 
shell-lime, 314. 
soot and water, 314. 
spirits of turpentine, 189. 
submergence. 316. 
tansy decoction, 814. 

tobacco, 238, 814. 

pretiosa, Trichogramma, 814, 31T, 826. 
Prio-Dieu (Mantis), 380. 382. 
Prlonotus cristatus, 288. 
PrionuB laticollis, 142. 
Proceedings of the Academy of Natural 
Science of Philadelphia cited, 204. 90B, 

221(2), 229, 231, 333, 376(2). 

Albany Institute cited, 271. 
American Philosophical Sooiety cited, 

228. 

Boston Society of Natural History. 213. 
Entomological Sooiety of London oiled. 

193. 

Entomological Society of PhilodelphiA 

cited, 161, 162(2). 170, 171, 177, 298, 
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Prooeediiurs of the Entomolofirloal Society 
of Washlnffton cited. 224. 266. 

Nataral Science Association of Staten 
Island cited, 2S8, 293. 

United States National Museum cited, 

147. 27L 274. 

Western New York Horticultural So- 
ciety, 314. 
Proffne, Grapta, 257. 
prolifloa. Ohloropisoa, 187-192, 327. 
propinqualls. Rlyula, 326. 
Proyancher [I'abM] on (}oleoptera, 204, 207. 

description of X. colonns, 2i3. 
pninus. Amphibolips, 162. 

Oynlps a«t 168. 
Fsetidoneuroptera, 287. 

Psyche. 172, 286(2). 298. 

Pteromallne, 147, 186. 

Ptlnldee, 142, 208. 

Ptlnus brunneus. 210, 212. 

fur, a museum pest, 2i3. 

auadrimaculatus, a museum pest. 218. 
Ptyelus lineatus, 240-1. 

species, 240. 
Publications by the [N. Y. St] Entomolo- 

CiSt, 813-824. 

Publications in 1886-86 on the several Or- 
ders of insects, 202-296. 

pulchraria, Cleora. 140. 

punotiitns, Phytonomus, 298. 

punjirens, Beduvius, 229, 231. 

Purohaei, Icerya, 807. 

pyirmna. Ohloe. 243. 

PyralldsB, 184. 

PyralidaB. Description of New Species of 

(Hulst), 298. 
Pyrameis Atalanta, 257. 
pyramidoides, Amphipyra, 258. 
Pyrethrum insecUdde. 188, 221, 254. 288. 

811. 

pyri. Xyleborus. 323. 
pyrus-malus, Coccus. 234. 



q. glandulus, Cynips. 164. 

q. operator. Cynips. 325. 
q. prunus, Cynips, 325. 
quadranfiTularis, Aphrophora. 241. 
quadriffibbus, Anthonomus, 321. 
quadrimaculatus, Ptlnus, 213. 
Quassia and soap wash, 318, 319. 
Quay, J., on ovlposltion of ThalesBa, 165, 
159. 

Quebecensis, Thalessa, I6I. 
Quince curculio, 135. 207. 
quinquemaculata, Sphinx. 325. 



Babbit moth. La«roa opercnlaris. 171-174. 
a southern insect. 173. 
bibllof?raphy. I7i. 
caterpillar described, 173. 



Rabbit moth, cocoon of, 174. 

distribution of, 173* 

flfifures of, 171, 172. 

moth described, 172. 

poison of stftnff, 172. 
Race-horse (Mantis), 280. 
Baflnesque, in Annals of Nature, cited, 

248. 

Ramsden, K, insects from; 328. 
rape, Pieris. 266, 208(2). 
Raphltelus ?maculatus, 325. 
Basahus biguttatus, 282. 
Baspberry-cane borer, 827. 
Baspberry-cane icirdler, 309. 
Raspberry-stem frirdler, 167. 
Batzeburff in ForsUnsecten cited, 228. 
Bear-horse (Mantis), 280. 
Bed ant, 253. 

Bed-footed Aea-beetle, 221. 
Bed-headed Systena, 276. 
Bed-humped apple-tree caterpillar, 824. 
Bed-scale, 306. 
Bed-spider. 823. 
BeduviideB, 229-284. 
Beduvius personatus. 282, 268. 

pungens, 229, 231. 
Beed [£. B.], cited. 188, 200. 
Besents of the University. State of New 

York. 238. 
rulictus. Liiiryrus, 324. 
reliffiosa. Mantis. 282. 
Bemedies for insect attack: 

arsenites, 221. 288, 310, 324. 

attractiuff to lights, 310. 

beatinf? from foliage, 310, 318, 319. 820. 

benzine. 209. 

bisulphide of carbon, 210, 288. 

buckwheat flour, 3ii. 

burnine, 153, 197. 227, 288, 810, 318, 316, 
323(2). 324. 

burning rubbish, 820. 

carbolic acid, 311. 

carbolic acid and soap wash, 230, 816. 

coal-tar. 811. 

feedinff by sheep, 182. 

f;as-tarred paper, 819. 

hand-picklnff, 179, 185, 196, 310, 313, 314. 

heat, 210. 

hellebore, 311, 314. 

ice-water, 3ii. 

iarrinflT on sheets, 321. 

kerosene. IB8. 212, 310, 3ii, 318(2), 320. 

kerosene emulsion, 286, 288, 811, 815, 318, 

319. 
linseed oil, 239, 316. 
London purple. 134, 311, 819, 321. 
lures for ooncentratlnR: attack, 319. 
mercurial ointment. 319. 
molasses and viueirar. 196. 
odor of fermentation, 196. 
Paris «:reen. 223. 3ii. 319. 321. 
plowing. 154. 
poultry feeding;, 323. 
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Remedies for insect attack —( Goniinued) : 

pyrethrum, 188, 221, 264, 288, 311. 

pyrethram water, 321. 

quassia water and soap, 318, 319. 

scrapins the barJc, 239, 315. 

soap solution, 239, 818, 319. 

soft-soap and wasblni^-soda, 339. 

sulphur fumes, 321. 

tarred-paper, 319. 

tobacco, 311, 319. 

whale-oil soap, 223. 

working the ground, 186. 
Remedy for the alder flea-beetle, 221. 

apple-tree bork-louse, 238-9, 316. 

bag-worm, 324. 

bark-borers, 227. 

blister-beetle, 321. 

broad-striped flea-bootle, 276. 

Germatia forceps, 264. 

clover-seed midge, 132. 

ooeksoomb elm-gall aphis, 318. 

curoulio, 321. 

currant-worm, 314. 

Dermestes Tulpinus, 209-10. 

elm-leaf beetle, 321. 

eye-spotted bud-moth, 184. 

flea-beetles, 221, 223, 276. 

four-lined leaf-bug, 320. 

grapevine gall midge, 186. 

grapevine leaf -hopper, 319. 

Homoptera lunata, 179. 

Isosoma hordei, 163-4. 

joint-worm, 163-4. 

Lasioptera vitis, 186. 

leather-beetle, 209-10, 212. 

marguerite fly, 196. 

mites on arbor vitsB, 321. 

ox warble fly, 319. 

pear-blight beetle, 328. 

Phirtomyza lateralis, 196. 

quince curculio, 136. 

red-footed flea-beetle, 223. 

rose-bug, 318. 

Bcolytus attack, 227. 

two-spotted tree-hopper. 323. 

Xyleborus pyri, 823. 
Repellant washes. 227, 323. 
Report of the American Pomologioai Soci- 
ety, 30.3. 

Department of Entomology— Cornell 
University Experiment Station, 236. 

Entomologist to the Department of 
Agriculture of the Dominion of Can- 
ada (Fl*»tcher), mention, 297. 

Geological and Natural History Survey 
of Minnesota, 296. 

New York Agricultural Experiment 
Station, entomological topics consid- 
ered, 298. 

New York State Cabinet of Natural His- 
tory, 172. 

Ohio Agricultural Experiment Station 
(on insecticides), mention, 298. 



Report of the U. S. Geological and Geo- 
graphical Survey of the Territorfos 
cited, 148. 
on Oriinge Insects ( Hubbard), mention* 

297. 

Reports of the Commissioner of Airricml- 
ture,''eited, 140. 144. 165. 179, »0(2). 208. 
228, 229(2). 234, 235, 269, 276(2). 278, 306, 311« 
322. 

Commissioner of Patents cited. 208. 

234. 

Entomological Society of Ontario olted« 

148, 165(2), 183, 200(8). 

Entomologist of the U. S. Department 
of Agriculture (Riley), cited, 140. 16a. 
209. 236, 263, 276, 296,.296. 

Entomologist to the Regents of the 

University S. N. Y. cited, 266, 257. 368. 
U. S. Entomological (Commission cited. 

141, 143, 146, 207, 213, 214. 247, 278. 2T9(3). 
281, 287, 297: notice of. 312. 
Reports on the Insects of Ulinois cited, 140, 

200. 202, 206. 208, 222, 234(2). 376(2). 276, 296: 

notice of, 312. 
Insects of Missouri (Riley), cited. 140. 

171, 183, 186. 200, 204, 200(2), 221. 234, 236, 
237, 278, 279, 280: notice of, 312. 
Insects of New York (Fitch), cited. 139, 

140. 141, 147, 149. 162, 216,228, 234: notice 
of, 312. 

Insects of New York (Lintner), cited. 

168, 174, 177, 327. 261, 267, 288, 294, 313. SIS. 

New York State Museum of Natural 

History. 172, 177, 220, 247. 266, 267. 360, 
320,324. 

Requisites of the successful fruit grower. 

309. 
retinervum, Microcentrus, 200. 
Revue et Magazin de ZoOlogle, cited. 373. 
Rhlzobiina9, 316. 
Rhyssa atrata (is Thalessa), 160. 

lunator (Is Thalessa), 166, 160. 325. 

species, 161. 
Richardson, C. A., insect from, 328. 
Richmond, A. G., insect from, 328. 
Riley [PrOf. C.V.I, cited, 141. 147, 150. 156, 300. 

201, 205, 206, 213, 223, 234, 336, 271. 273, 374, 
278, 281, 298, 299(2), 300, 308, 311, 312(2). 

collection of insects of, 302. 

entomological library of, 290. 

Fourth Report of the U. 8. Entomo- 
logical Commission on the Cotton 
Worm, mention, 297. 

life-histories of insects by, 286. 

on acorn-cup gall-insoct* 164. 

on Dermestes vulpinus, 209. 

on ("arpoeapsa saltitans, 272, 274. 

on elm-leaf beetle, 263. 

on food of Hultlca chivlybea. 221. 

on generations of Mytilaspls, 237. 

on hop- vine aphis, 133. 

on Isosoma captivum. 154. 
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writintps cited. 316. 248, 250. 276, 277. 
Scale-insect attack on Ivy, 330. 
Scale insects. 286, 300, 307, 308. 310. 
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Monograph of the ZygeenidaB. Litho- 
siidsB and Arctiidfe of North America 
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Underwood. Prof. L. M., on Germatla for- 
ceps, 348, 960. 
Mallota from. 360. 
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Uroceride, 168. 
Urooerus from a table, 316. 
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YiUot, M. A., on life-history of Qordius, 347. 
Vineyard of Leland Stanford. Vina, Gal.. 

304. 

yiolans. Kephelodes, 174-177, 836. 
yirff inica. Spllosoma, 336. 
Vision in insects, soo. 
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Walsh CB. D.l. cited, 148. 163(3), 171, 304, 337* 
338,339.344. 

on the soldier-beetles. 306. 
reports of, 8i3. 
Walsh-Biley. in American Entomoloffist, 
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Eapatx>rlum, 196. 
Euphorbia. 27i, 273, 274. 
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Grape, 142. 146. 153. 184, 201, 2IG. 221, 276, 304, 
806, 307, 319(2), 321, 322, 324, 826. 
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Lombardy poplar, 222, 
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I. 



Ivy, 192, 307, 320. 



Magnolia, 278. 
Mahogany, 215. 

Maple, 168, 170. 178, 277, 296, 290, 314. 

Maple, ash-leaved. 278. 
Maple, soft, 313. 
Maple, sugar, 214. 
Marguerites, 198, 195. 
Melon, 299, 824. 
Milkweed, 255, 321. 
Monilia fructigena, 306. 
monillfera, Populus. 164. 
Monkshood, 199. 
morbosa, Plowrlghtia, 305. 
Morning-glory, 321. 
multifloruB, Helianthus, 196, 

N. 

Negundo aceroides, 277, 278, 313, 
nigra, Abies, 140. 
Quercus, 325. 
nitens, Ceeoma, 306. 
Norway spruce, 146. 

O. 

Oak, 158, 162, 178, 189, 218, 214, 229, 273, 2T6. 292, 
807, 312, 314. 

Oak, scrub, 825. 

occidentalis, Platanus, 2?r. 328. 

Thuja, 140. 
oleraceus, Sonchus, 197. 
Onion. 133. 
Orange, 173, 285, 281. 807, 808. 

P. 

Parsnip, 324. 
Pea, 199. 

Peach, 136, 207, 228, 225, 226, 265. 267, 304. 306 
306, 307, 319, 324, 328(2). 

Peach leaf curl, 305. 

Pear, 142. 158. 228, 237, 306, 307, 317, 320, 326. 

Pear scab, 305. 

Peas, 256. 

peDlcUlata, Boestella, 805. 



Plant Indxx. 
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PeronoBpora yitioola, 806. 
Physalis, 963,827. 
Physalospora Bidwellll, ao6. 
Phytonoml, Entomophthora. 398. 

Pine, 189, 141(3). 148(2), 144(3), 146(2), 189, 963. 
267,307. 

Pine, maritime, 139. 
Plantain. 184. 

Platanus ooddentalis, 237, 338. 
Plowriffhtia morbosa, 806. 

Plum, 188. 187, 178. 238, 336, 336, 387, 806, 306, 
830. 

Plam leaf fanfirns, 806. 

Plum TOt. 806. 
PoUen, 368. 
Pomegranate, 807. 
Poplar, 164. 

Poplar. Lombardy. 233. 
- PopuluB balsamifera. 333. 
dilatata, 333. 
monilifera. 164. 

Potato. 263. 376. 811, 334. 

Powdery mildew. 806. 
Prince's Pine. 313. 
Pteris aqnilina, 173. 
Pyrethmm. 197. 
Pyrethrum inodoram. 198. 
pyrinum, Fasiciadinm, 306. 

a. 

(Kerens, 183. 
bicolor, 164. 
nifirra, 825. 
prunuB. 163. 
rubra, 163, 825. 
tinotoria, 163. 

Quince, 136, 304, 307, 223, 229, 294, 307, 32B. 



BacTweed. 276, 317. 318. 
Bamularia Tulasnei, 306. 
Raspberry, 258. 
Raspberry mat, 306. 
Bed oak. 162. 
Bed Boot, 206. 
Bhubarb, 212. 
BoBstelia penicillata, 306. 

Bose. 177-179, 307. 813. 

rubrum, Acer, 299. 
rubra, QuercuB, 162, 825. 
rupestris, Jufflandls, 328. 
Bye, 149. 

S. 

Scolopendrium vulfcare. 199. 
Scrub oak, 825. 
Septoria cerasina, 305. 
serrulata, Alnus. 217, 221. 
Shad-buBh. 257. 
Siberian arbor yltee. 321. 



Soft maple. 366, 818. 
Solanum, 811. 

8oUdaffO.148,306. 

OanadeuBis. 363. 
Bonehus oleraceus. 197. 
Sow-thistle. 197. 
Bphaoeloma ampellnum. 806. 
Spinach. 176. 
spiralis. Unoinula, 806. 
Sporotrichum lanratum, 320. 
Spruce, 146, 141, 143, lU, 316. 
Squash, 358. 
Squill. 313. 

Strawberry. 186, 376, 306. 807. 834. 
Strawberry leaf -blight. 806. 
8u«ar maple. 834. 
Sweet-flag. 313. 
Sycamore, 168, 337. 



Tamarack. 141. 836. 

Tamariz, 274. 

Tanaoetum, 198. 

Tansy. 193. 314. 

Thuja occidentalls. 140. 

Tilia, 183. 

Timothy. 176. 

tinctorla Quercus, 162. 

Tobacco, 208. 

Tomato, 306. 

Tomato rot, 806. 

triacanthos, Gleditschla, 20S^ 

Tsiiga Canadensis, 179. 

Tulasnei, Bamularia, 806. 

Turnip, 199. 

U. 

Ulmus, 183, 264, 818. 

Unoinula spiralis, 805. 
Urtica dioica, 197. 

V. 

Yacdhlum, 172, 267. 
Valerian. 819. 
Verbena, 197. 307. 
yulgare. Scolopendrium. 199. 

W. 

Walnut 807. 

Wheat. 181, 187, 148, 192, 208, 212, 256, 388, 996. 

White birch, 326. 

White elm, 818. 

Wild crab, 804. 

Wild erape, 185, 262. 

Willow. 178, 222, 235. 266, 307. 

Woodbine, 199. 



Y. 



Yucca, 278. 



ERRATA. 



Page 134, line 13 from bottom, for J. W. read W. J. 

Page 159, last line for (Dade.) read (Gade.) 

Page 172, line 9, for Quercus vaccinium read Quercus, Vaccinium, 

Page 193, first line, for (Fallen) read Fallen. 

Page 227, line 27, for Tingi ahycUina read Tingia hyalina. 

Page 233, line 6 from bottom, for M8. read (MS, 

Page 239, line 6 from bottom, for Michigan read Michigan.) 

Page 265, line 18 from bottom, for Americana read Americanutn. 

Page 276, first foot-note, for Saunder's read Saunders'. 

Page 286, line 18, for biographical read bibliographical. 

Page 318» line 3 from bottom, for Americanus read Americana, 

Page 320, line 10 from bottom, for is not a read is a. 

Page 320, line 12 from bottom, for PcecHocap- read PcBcUocap*. 



REPORT 



or THS 



State Geologist, 



For the Year 1887. 



REPORT OF THE STATE GEOLOGIST. 



To the Honorable the Board of Regents of the University of the 
State of New York: . 

Gentlemen. — For several years past, the duties of the State 
Geologist have been almost entirely restricted to the preparation 
and publication of the volutnes upon the Paleontology of the State, 
provided for by the law of 1883. This work, which had been for 
many years conducted in the private buildings of the State Geolo- 
gist, was interrupted in the spring of 1886 by the necessity for the 
removal of the accumulated collections of more than thirty years, 
to a public building. These collections have now been transferred 
to the State Hall, and the writer was able to occupy the offices 
prepared for this work only in the latter part of January of the 
present year, and some weeks longer were required to put our- 
selves in working order to go on with the printing of the volumes. 

I have already reported the completion of the second volume on 
the Lamellibranchiata in my communication of last year. 

The printing of volume VI on the Corals and Bryozoa was begun 
in August 1886, but it became necessary to suspend this part of 
the work in order to remove the material and collections in use, to 
the State Hall, causing a delay of several months. 

This volume (VI) consisting of 298+xxvi pages, with sixty-seven 
plates was completed and published in the early part of Septem- 
ber of this year. 

Owing however, to the restriction in number of pages of text 
and of plates of illustration, much material, which had been par- 
tially or entirely prepared for publication was necessarily omitted 
from the volume. I have appended a memorandum of the nature 
and amount of this material, and would earnestly recommend thai 
some steps be taken to secure its proper publication as an appen- 
dix or supplement to the volume already issued. It will be far 
easier to complete this work at the present time than at any future 
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period, and if once allowed to drop out of the line of work in pro- 
gress it will be extremely difficult to revise it, and it can never afi^ain 
be continued under so favorable conditions as the present, when 
everything is forwarded and the subject fully occupying the minds 
of those engaged in the work. The number of species described 
in volume YI is 385, and the number of genera 72. 

The following synoptical table presents the names of genera 
and species therein contained, and will also serve to show their 
geological relations. 

Both for want of space and time, the author has made no attempt 
to present a classification of the compact, massive or branching 
forms of the so-termed Bryozoa. Such a work can only be satis- 
factorily presented after much more careful study of the interior 
structure, the mode of growth, and the conditions supervening 
from origin to maturity. Such a classification however is very 
important, and until that be done the descriptive portion of the 
work can only be regarded as a step in the progress of research, 
which may serve a useful purpose — the final presentation of our 
results. 
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The preceding synoptical table presents a list of the genera and 
species, actually described in Volume VI of the Pal»ontology of 
New York. Of this number fifty species are not illustrated upon 
the plates, though described in the text of the volume. This 
omission has arisen from the limitation as to the number of plates 
and figures to be included in the volume, by the contract of 1883. 

This contract was made after the work had been commenced and 
thirty-three plates already lithographed, the restriction being 
necessary in order to give each class of objects to be represented in 
the several volumes its proper proportion, without exceeding the 
entire appropriation for the final publication of volumes V, VT, 
VII and VIII. 

Tin the beginning of this work for volume VI there was no 
actual or anticipated restriction in the amount of text or number 
of plates and the drawings were begun and continued with a view 
of making the result as complete as the material at our command 
would permit. With this object in view and having abundant 
material in some of the groups or families, these were very fully 
illustrated. When, however, the restriction was imposed it became 
necessary to make such a selection of the illustrations as would 
give a fair expression of each group, and including as many of 
the genera as practicable in our descriptions and illustrations. 

In furtherance of this plan it became necessary to omit all the 
Fenestellid89 of the Hamilton Group, besides many from the Upper 
Helderberg Group, as already noticed. Many of the original 
drawings made under the earlier conditions of the work named 
above, still remain ixnutilized, but are at any time available for 
further illustrations of the Bryozoa. 

There now remain available for such further use as may be 
considered desirable about 290 figures, representing about seventy- 
two species, chiefly of the Fenestellidae. To illustrate these 
species fully would require about one hundred more figures, chiefly 
of the celluliferous faces of these fossils. These species are 
neither named nor described and the collection is of little scientific 
value in its present condition. Were these forms named and 
described the collection would become of much scientific value as 
containing the type specimens of the species. There are also 
about seventy figures of specimens described in the text of volume 
VI, for which there was no room upon the plates. For the same 
reason there were from sixty to eighty drawings left oflf from the 



L 



Report of tbs Stats Osolooist. 877 

lithographed plates, for want of room, the species being repre- 
sented by fewer figures than would have been desirable, coald the 
space have been allowed. All these drawings could be arranged 
on plates and published in the annual reports; or they can be 
arranged on plates corresponding with those of the Tolumes and 
published as a supplement or arranged as part of a museum 
bulletin to be published with a classification of the Bryozoa. 

The best and most satisfactory disposition of this material would 
be the publication of a supplemental volume of about twenty plates 
with text of 160 pages to include a synopsis and classification of 
the genera with the proper illustrations, together with descriptions 
of the new species. This would serve to give a completeness to the 
work which it now lacks, and which, from the great amount of new 
material that would be presented in the volume, we should feel 
it a duty to pubUsh. 

In order to have this material more immediately avaUable for 
use, should it be required for publication, I propose to arrange 
these drawings upon cards in the form of the plates of the volume 
and to have the necessary drawings made for their completion; to 
write out the descriptions, and explanations of plates and to leave 
all this, together with the specimens properly labeled and arranged 
in a series of drawers, so that the entire material will be available 
for use. 

The Oorals and Bryozoa of the Lower Helderberg Group and 
the Bryozoa of the Upper Helderberg Group which have been 
used in the descriptions and illustrations of the volume have been 
arranged in drawers in the rooms of the upper story of the State 
Hall. All the duplicate collections of specimens have likewise 
been similarly arranged preparatory to labeling the whole (a work 
already begun). To complete the labeling will require several 
months of careful labor by Mr. Simpson the assistant and draughte- 
man in this department At the end of February, 1888, Mr. 
Simpson's services were discontinued, and the material mentioned 
above, as practically prepared for publication, still remains in the 
same condition as when this report was written, with a large 
number of specimens remaining unlabelled and consequentiy of 
littie value to science or to the Museum. 

In this connection I beg leave again to urge upon the committee 
of the State Museum the great importance of having selected from 
the very large collection of fossil corals a series of specimens for 
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their special study, leaving the remainder for disposition as dupU- 
oate collections. Until such selection is fully made it becomes 
impracticable to distribute any part of this collection which now 
occupies twenty-five large boxes, which are piled in the rotunda^ 
four large tables of five shelves each, and 608 drawers, of which 
nine are filled with cut and polished specimens, and also a long waU- 
case in the corridor containing about 500 large specimens. I may 
likewise mention the fact that all the drawers of the large room 
appropriated to the duplicate collection are filled with specimens 
while there remain many boxes filled with specimens which it is 
very desirable to have taken out and arranged. 

 

PALJEONTOLOGT. 
Volume VII. 

The printing upon Volume VII PalsBontology of New York was 
begun in September; the first proofs coming to hand early in 
October of the present year. At the time of the present'writing 
more than one-half of the manuscript has been delivered to the 
printer and more than one -third of the matter is in type. 

Of the proposed number of fifty-five plates, foriy-five have 
already been lithographed, leaving ten plates in preparation and 
progress. 

The accompanying synopsis of the contents of the volume, 
together with the list of plates will serve to give some more definite 
idea of the nature of the work in progress. 



CBUSTACEA. 



Subclass: . 


ENTOMOSTRAOA. 


Genus: 


Plumulites. 


Order: 


Trilobita. 


n 


Strobilepis. 


Family: 


Calymenidee. 


Family: 


Balaxxidas. 


Omius: 


Calymene. 


Genus: 


ProtobalanuB. 


<( 


Homalonotus. 


Order: 


Phyllopoda. 


Family: 


Bronteidsd. 


Family: 


LiniTiiadiadap . 


Genus : 


Bronteus. 


Genus: 


Estheria. 


Family: 


Phacopidsd. 


ti 


Scbizodiscus. 


Qenus: 


Phacops. 


Subclass: 


MEROSTOMATA. 


(• 


Dallnanites. 


Order: 


XiPHOSUBA. 


Subgenus: 


r Hausmannia. 


Family: 


LimtdideB. 


<( 


Coronura. . 


Genua: 


Protolimulus. 


i< 


CryphfiBUS. 


Order: 


EUBYPTERIDA. 


<» 


Coryoephalus. 


Family: 


EuryptendsB. 


(( 


Odont(5cephalus. 


Genus: 


Eurypterus. 


(< 


Cbasmops. 


tt 


Stylonurus. 


i^amity: 


AcidaspidaB. 


Subclass: 


MATiACJOSTRAOA. 


Qenus: 


Acidaspis. 


Order: 


Phyllocartda. 


Family: 


LichadaB. 


Family: 


CeratiocaridsB. 


Germs: 


Licha&i 


Genu^: 


Oeratlocaris. 


Subgenus: 


Terataspis. 


i€ 


Ecblnocaris. 


« 


Oeratolichas. 


<« 


Ditbyrocarls. 


(< 


Conollchas. 


(( 


Elymooaris. 


<( 


Hoploliohas. 


(4 


Tropidocaris. 


(V 


Arges. 


Family: 


BhinocaridsB. 


<( 


Dlcranogmu8. 


Genus: 


Bbinocaris. 


J?tamiZy: 


Froetidsd. 


Family: 


BiBcinocaridsB . 


Genus: 


Profitus. 


Genus: 


Spatbiocaris. 


<( 


PhaSthonides. 


(( 


Dipteroc^irls. 


(( 


Gyphaspis. 


Order: 


Dbcapoda. 


Order: 


OUIBIPEDIA. 


Family: 


CarididaB. 


i^milt/: 


IjepadidaB. 


Genus: 


PalfiBopalaBinon 



PLATES OP CRUSTACEA. 

October 1, 1887. 

I. Calymene Engraved. 

11. Homalonotus Engraved. 

III. Homalonotus Engraved. 

IV. Homalonotus Engraved. 

V. Homalonotus Engraved. 

Va. Homalonotus Engraved. 

Yb. Homalonotus. 
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VI. Phaoops Engraved. 

VII. Phacops Engraved. 

VIII. Phacops Engraved. 

VIIIa. Phacops Engraved. 

IX. Dal. anchiops. Engraved. 

X. Dal. anchiops Engraved. 

XI. Dal. regalls Engraved. 

XIa. Dal. species Engraved. 

XIb. Dal. selenunis Engraved. 

XII. Dal. selenurus Engraved. 

XIII. Dal. aspeotans Engraved. 

XIV. Dal. myrmecophorus Engraved. 

XV. Dal. myrmecophorus Engraved. 

XVI. Dal. Booth! Engraved. 

XVIa. Dal. Booth! Engraved. 

XVIb. Acidaspis Engraved. 

XVII. Lichas grandis Engraved. 

XVIII. Lichas grandis Engraved. 

XIX. Lichas Engraved. 

XIXa. Lichas Engraved. 

XIXb. Lichas Engraved. 

XX. Proetus Engraved. 

XXI. Proetus ; Engraved. 

XXII. Proetus Engraved. 

XXIII. Proetus Engraved. 

XXIV. Cyphewpls Engraved. 

XXV. Miscellaneous trilobites. 

XXVI. Stylonurus. 

XXVIa. Stylonurus Engraved. 

XXVIII. Protolimulus and Echinocarls. 
XXIX. Echinooaris. 
XXX. Echinocarls. 

XXXI. Echinocarls, Tropidocaris, etc. 
XXXII. Mesothyra. 

XXXIII. Mesothyra Engraved. 

XXXIV. Mesothyra Engraved. 

XXXV. Dipterocaris. 

XXXVI. Turrilepis and Protobalanus. 

For the plates yet incomplete there are about fifty original drawings to 
be made. 

Besides the Crustacea this volume will contain a supplement to volume 
V, part II, including plates cxiv to cxxix, of which five are given to illus- 
trations of Pteropoda and Annelida and tiie remainder to Cephalopoda of 
the genera Orthoceras, Gomphoceras, Oyrtoceras, Nautilus and GK>niatites. 
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PALEONTOLOGY. 
Volume Vni. 

Sinc^ the completion of volume V, part I, on the Lamellibran- 
chiata the Maseum collections and material prepared for this 
volume have been in the care and custody of Mr. C. E. Beecher, 
whose services I expected would be given in the final revision 
of the work 

He has, however, found it necessary to give most of his time to 
special Museum work and therefore little progress has been made 
in the study of Brachiopoda. 

He had already, prior to 1886, prepared about 250 microscropio 
slides for illustrating the shell structure of nearly eighty species 
and about sixty photographic negatives have been taken. Unfor- 
tunately for our progress in this work no field collections in this 
direction have been made in many years, and the material now 
available in the Museum collection is entirely insufficient for any 
satisfactory progress in the work and quite inadequate for the 
purposes of the volume. 

The work in preparation for a revision of the Brachiopoda was 
begun in 1867, after the completion of the fourth volume of the 
PalsBontology and was continued with interruptions until 1878, 
at which period twenty-eight plates had already been lithographed. 

In the origmal plan of this volume no especial Umitation was 
considered, but it was proposed to illustrate fully all the Palaeozoic 
genera of Brachiopoda irrespective of geographical Umitation. 
The plates were to embrace illustrations of the external form, hinge 
structure, the interior of the valve with its muscular and vas- 
cular impressions together with the miscroscopic structure of the 
shell 

Since 1878, little progress has been made in the work, for this 
volume, except in the preparation of sections for microscopic study, 
little or almost no new material has been accumulated, and we 
are not now as well prepared to go on as we were at that date. 
Since the commencement of this work several important 
monographs have been issued in England, France, Belgium, 
Germany and Bohemia, the most important of these being 
the monographs of Mr. Davidson upon the Silurian, Devonian 
and Carboniferous Brachiopoda. It follows without further argu- 
ment or explanation that a work planned and partially executed 
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more than ten years ago can not be creditably published at the 
present time without a modification in its scope and illustraidon. 

Moreover, while the law of 1883 proposed and enacted a restrio- 
tion upon the extent of the work as originally planned, the subject 
has in the meantime expanded far beyond what was known in 
1867 or in 1878, and to meet these conditions the work should have 
been extended instead of curtailed. 

In the twenty-eight plates already lithographed very full illus- 
trations have been given of the families Obthid^, Stbophomenidjs, 
Pboduotid^ and Spibiferid^, embracing twenty-one genera. The 
species have been illustrated in their external form, hinge structure, 
muscular and vascular markings, leaving the microscopic structure 
to be illustrated in subsequent plates. 

There remain according to the provisions of the contract but 
twenty-nine (30?) plates to be made up and lithographed. In order 
to make the work complete these twenty-nine plates shoidd embrace 
the illustration of eleven families and almost eighty genera. 

This would require the illustration of nearly three genera upon 
each plate, besides the illustrations of microscopic structure. It 
is scarcely necessary to say that this space is 'entirely inadequate 
for the proper presentation of this class of fossils. 

It becomes important to consider this subject in view of the 
approach to completion of volume VII. Not only is it necessary 
to consider the question of the procuring of material for study and 
illustration, but the question as to whether a work begun in 1867 
shall, after a lapse of twenty years, be continued and published 
upon the basis of the knowledge then possessed, or whether we 
will recognize the great progress made during that period and 
adapt our work to the existing state of our knowledge. 

In conclusion, I beg leave to call your attention to the accompany- 
ing list of genera of Lamellibranchiata published and illustrated in 
volume V, part I, of the Palaeontology of New York, together with 
a list of other Palaeozoic genera which it has been proposed to 
illustrate in a bulletin of the State Museum of Natural History. 
Should the board remain of the same opinion as formerly it 
becomes very desirable to take some steps to procure specimens 
for illustration and to keep in view the plan of final publication. 

I am very respectfully, your obedient servant 

JAMES HALL. 
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Statement of the Condition of the Wobk on the Brachiopoda. 
Paueontology of New York, Volume VIII. Communicated 
BT C. E. Beboheb. 

December 3, 1887. 

The condition of the Yolume on the Brachiopoda has remained 
unchanged since the date of the last report of the State Geologist. 

Work was begun upon this volume, on the completion of the fourth 
Tblume of the Palseontology in 1867, and was continued with some 
lapses until 1878. About one-fourth of the labor may be considered 
as finished. Twenty-eight plates are lithographed and printed, illus- 
trating three families and comprising twenty-one genera of Brachio- 
poda. The remaining twenty-nine plates yet to be done, should 
embrace eleven families, comprising about eighty genera. 

Besides the illustration of the general form and characters of the 
genera, some work has been undertaken towards a study and illustra- 
tion of the microscopic structure of the shell in the numerous species 
of this class of organisms. About two hundred and fifty microscope 
slides have been prepared, comprising the shells of nearly eighty 
species and about sixty photographic negatives, illustrating shell 
structure, have been taken. 

Very little additional material for the completion of this volume, 
exists in the collections belonging to the State, and considerable field- 
work must be undertaken before systematic work can be commenced. 
The very full illustration already giveii of the twenty-one genera now 
on the printed plates, will make a disproportionate presentation of 
the remaining eighty genera, if presented according to the restricted 
limits determined by the law and contracts of 1883. It should be 
borne in mind also that since the inception of this work, several 
important monographs have been issued in England, France, Belgium, 
Germany and Bohemia, and the original plan will require radical 
modification before any creditable work can be published. 
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I. 

II. 
III. 
IV. 
aV. 

V. 

VI. 

VII. 

VIII. 
IX. 

X. 

XI. 

XIa. 

XII. 

XIII. 

XIV. 

XV. 

XVI. 

XVII. 



Orthidae. * 

Orthldae. * 

Orthldae. * 

OrthideB. * 

StrophomenideB. * 
StrophomenidaB.* 

StrophomenideB. * 

StrophomenidaB. * 

StrophomenideB. * 

StrophomenidaB. * 

StrophomenidaB. * 

StrophomenidaB. * 

StrophomenidaB. * 

Productidas.* 

Productidas.* 



BRACHIOPODA. 

xvni. 

XIX. 

XXI. 

XXII. 

XXIII. 

XXIV. 

XXV. 

XXVI. 

XXVII. 
XXVIII. 

XXIX. 

XXX. 

XXXI. 

XXXII. 

XXXIII. 

XXXIV. 

XXXV. 

XXXVI. 



ProductidaB.* 

ProduotidaB.* 

Spiriferidae.* 

SpiriferidaB.* 

SpiriferidaB.* 

SpiriferidaB.* 



SpiriferidaB.* 
SpiriferidaB.* 
SpiriferidaB.* 
SpiriferidaB.* 
SpiriferidaB.* 
SpiriferidaB.* 
SpiriferidaB.* 



Classification of the Braohiopoda [afteb Zittel] (Paubozoio). 

A. Order Pleurqpygia, Bronn, 

Family. Genera. 

Ist. LingulidaB, King 4 

2d. Obodidas, King 10 

3d. Disoinidas, Davidson 3 

4th. TrimerellidaB, Davidson and King 4 

5th. OraniadaB, D'Orbigny 3 

B, Order Apygia. 

1st. ProductidaB, D'Orbigny 4 

2d. StrophomenidaB, King 20 

3d. Koninckinidae, Davidson 1 

4th. SpiriferidaB, D'Orbigny 23 

5th. Atrypidae, Dali 5 

6th. Rhynchonellidee, D*Orbigny 13 

7th. StringocephalidaB, Davidson 2 

8th. Thecideidee, King 1 

9th. Terebratulidae, King (emend. Davidson) -. 6 

14 families. 99 



Plates lithoerraphed. 
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LAMELMBEANCHIATA. 

List of Genera. Illustrated ov the Plates of the Eeport of 
State Geologist for 1882, Prepared by Mr. C. E. Beboher. 



1. Pemopeoten. 

2. Crenipeoten. 

3. Euchondria. 

4. Pterinopeoten. 

5. Ayiculopeoten. 

6. Lyriopeoten. 

7. Pterinea. 

8. Limoptera. 

9. Ectenodesma. 

10. Aotinopteria. 

11. Ptyohopteria. 

12. Glyptodesma. 

13. Leiopterla. 

14. Leptodesma. 

15. Pteronites. 

16. Gosselettia. 

17. Mytilarca. 

18. 8. g. Piethomytilus. 

19. Modiola, s. g., Mytilops. 

20. PalsBopinna. 

21. Byssopteria. 

22. Microdon. 

23. Modiomorpha. 

24. Goniophora. 

25. Sphenotus. 

26. Leda. 

27. Nucuia. 

28. Nuouiites. 

29. Palsdoneilo. 

30. Ptychodesma. 



31. Macrodon. 

32. Nyassa. 

33. Dystactella. 

34. SohizoduB. 

35. Cytherodon. 

36. Gonooardium. 

37. Paraoyclas. 

38. Megambonia. 

39. Solemya. 

40. Amnigenia. 

41. Megalomus. 

42. Lunulicardium. 

43. Panenka. 

44. Glyptocardia. 

45. Euthydesma. 

46. Grammysia. 

47. (Sphenomya.) 

48. (Leptodomus.) 

49. Modiella. 

50. PalsBanatlna. 

51. Prorhynohus. 

52. Prothyris. 

53. Tellinopsls. 
64. Gypricardinia. 

55. Orthonota. 

56. PalaBosolen. 
67. Phthonia. 

58. Pholadella. 

59. Gimitaria. 



List of Genera not Illustrated on the Plates of the Geologist's 
Eeport of 1882^ together with the Author's Name aitd Beferenoes 
TO the Earliest Publication of the Same. 

1. Entolium, Meek. Geol. of California, vol. 1, app. B, p. 478. Jurassic. 

2. Streblapteria, McCoy, Am. Mag. Nat, Hist., 2d ser., vol. 7, for figure, 

see Syn. Garb. Foss., Ireland^ pi. 12, fig. 5. 

3. Fer^umnia, s. g.. Hall. Pal.N.Y., vol. v.,pt. ii.,pl.24,flg.l2. Vertumnia 

avis. 

4. AviGula, Klein, 1753. Ostreae. 

6. Actinodesma, Sandberger. Nassau, PI. 29, figs. 17, 17a. A. mctUeiforme, 

Sand. 
6. PtermiteUa, Billings. Pal. Foss, vol. 2, 1874. PI. 9, fig. 5. 
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7. Psendomonotis, Beyrich, 1862. Deutsch Geol. Gesell., vol. 14. 

8. Ambonychia, Hall, 1847. Pal. N. Y., vol. 1, p. 523. Pal. Ohio, vol. 2, pi. 2. 

9. Modiolopsis, Hall, 1847. Pal. N. Y., vol. 1. * Pal. Ohio, vol. 2, pi. 2, 

fig. 17. 

10. Pyrenomceua, Hall, 1852. Pal. N. Y., vol. 2, pi. 27, fig. 12. 

11. TeUinmnya, Hall, 1847. Pal. N. Y., vol. 1. Pal. Ohio, vol. 2, pi. 2, 

fig. 24. 

12. Cardiopsis, Meek and Worthen, 1861. Proc. Acad. Nat. Soi. Phila. 
^13. Cleidophorus, Hall, 1847. Pal. N. Y., vol. 1. 

'l4. Astartella, Hall, 1868. Gheol. Kept. Iowa. PI. 29, fig. 1. 

15. I/yrodesma, Conrad, 1841. An. Geol. Bept. N. Y. Pal. Ohio, vol. 2, 

pi. 1, fig. 25. 

16. Cuneamya, Hall and Whitfield, 1876. Pal. Ohio, vol. 2, pi. 2, figs. 9, 10. 

17. PdloBOcardia, Hall, 1867. 20th Bept. N. Y. State Cab., pi. 14, figs. 11, 12. 

18. Amphiccelia, Hall, 1867. 20th Bept. N. Y. State Cab., pi. 14, fig. 15. 

19. Ortfiodesma, Hall and Whitfield, 1875. Pal. Ohio, vol. 2, pi. 2, fig. 7. 

20. Anomalodontaf S. A. Miller, 1874. Cln. Jour. Nat. Hist. Soc., vol. 1, p. 

17, fig. 8. 

21. Ecypteria, Billings, 1865. Pal. Foss., vol. 1, p. 306, fig. 298. 

22. Euchasuna, Billings, 1865. Pal. Foss., vol. 1, p. 361, fig. 348. 

23. AUorisma^ King, 1844. Am. Mao:. Nat. Hist., vol. 14. 

24. Anatina, Lamarck, 1809. Phil. Zool. 

26. CtiOBnomya, Meek., 1864. Pal. of Upper Missouri, p. 43, pi. 2, fig. 1. 

26. CluBnocardia, Meek and Worthen, 1869. Proc. Acad. Nat. Sci., Phila. 

27. Clinopistha, Meek and Worthen, 1870. Proc. Acad. Nat Sci., Phila. 

28. Dexiobia, Winchell, 1863. Proc. Acad. Nat. Sci., Phila. {DuaXina 

Barrande.) 

29. Ilionia, Billings, 1875. Can. Nat. and Geol., p. 301, fig. 1. 

30. Promacrus, Meek., 1871. Am. Jour. Conch, vol. 7. 

31. Sedgunckia, McCoy, 1844. Synop. Carb. Foss., Ireland, pi. 11, fig. 39. 

32. Carbonarca, Meek and Worthen, 1870. Proc. Acad. Nat. Sci. Phila. 

33. 8olenomya, Lam., 1818. Hist. Nat. Anim. sans Vert., vol. 5. 

34. Avicidopinna, Meek., 1867. Am. Jour. Sci., vol. 44. Dyas. Geinitz, pi. 

2, fig. 13. 

36. BakeveUia, King, 1849. Permian Fossils, pi. 14, figs. 29, 30, 33. 

36. Monopteria, M. & W., 1866. Proc. Chicago Acad. Ntft. Sci. 

37. MonoiiSy Bronn, 1824. System Urweltllcher Konchylien. 

38. Posidonia, Bronn, 1824. System Urweltllcher Konchylien. 

39. Posidonomya, Bronn, 1837. Leth. Geogn. 

40. Cardium, Ldnn., 1758. Syst. Nat. lOth ed. (probably not found in 

palaeozoic rocks). 

41. Astarte, Sowerby, 1818. Min. Conch., vol. 2, (probably not found in 

palaBOzoic rocks). 

42. Cardinia, Agassiz, 1838. In Societ. Basil. 

43. Cfycloconcha, S. A. Miller, 1874. Cln. Quar. Jour., vol. 1, p. 231, figs. 21, 22. 

44. Cypricardella, Hall, 1858. Trans. Alb. Inst., vol. 4. 

45. Cypricardia, Lamarck, 1801. Syst. An. sans Vert., (probably not found 

in palaeozoic rocks). 

46. Cypricardites, Conrad, 1841. An. Geol. Bept., N. Y. 

47. Isocardia, Klein, 1753. Tent. Meth. Ostr. 
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48. Matheria, Billings, 1858. Can. Nat. and Geol. vol. 3, p. 440, fig, 18. 

49. Pleurophorus, King, 1844. Ann. Mag. Nat. Hist. vol. 14. 

50. Liicina, Brugulere, 1792. Enoy. Meth. 

51. Anthracomya, Salter, 1861. Mem. Geol. Survey of Gt. Britain. 

52. Anodontopsis, McCoy, 1861. Ann. Mag. Nat. Hist. vol. 7, 2d series. 

53. Anthracoptera. Salter, 1862. Mem. Geol. Survey of Gt. Britain. 

54. Lithophaga, Lamarck, 1812. Hist. An. sans Vert. 

55. Myalina, De Koninck, 1844. Desc. Anlm. Foss. Carb. Belg. 

56. MytUus, Linn. (Unknown in palteozoic rocks). 

57. Lima, Bru^uiere. (Unknown in palaeozoic rocks). 

58. Ostrea, Linn. (Unknown in palaBozoic rocks). 

59. Pinna, Linn!, 1758. Syst. Nat. 

60. Pinnapsis, Hall, 1843. Geol. Rep. 4th Dist. p. 243, fig. 106, 7. Syn. for 

Lunulicardium, p&l. N. Y., vol. v., pt. 1, pi. 71. 

61. Solen, Linn., 1858. Syst. Nat. (Probably not found in paleeozoio rocks.) 

62. Solenopsis, McCoy, 1844. Carb. Foss., Ireland, p. 47, pi. 8, fig. 2. 

63. Sanguinolaria, Lamarck, 1801. Syst. An. sans. Vert. (Probably not 

found in palseozoic rocks.) 

64. Dolabra, McCoy. Syn. Carb. Foss., Ireland, p. 64, pi. 11, fig. 10. 

65. ^gilopSy Hall, 1850. 3d Rept. State Cab., p. 171, pi. 4, fig. 1. 

66. Ischyrinia, Billings, 1866. Catal. Sil. Foss. Anticosti. 

67. Anthraco9ia, King, 1844. Ann. Mag. Nat. Hist. 

68. AngeUum, S. A. Miller, 1878. Jour. Cin. Soc, vol. 1. 

69. Oi'tJionoteUa, S. A. Miller, 1882. Jour. Cin. Soc. 

70. Prisconara, Conrad, 1867. Am. Jour. Conch., vol. 3. 

71. Pyanomya, S. A. Miller, 1881. Jour. Cin. Soc, vol. 4, p. 318, pi. 8, fig. 4. 

72. Fanuxemia, Billings, 1858. Can. Nat. and Geol., vol. 3, p. 439, fig. 17. 

73. Euthxjdesma, Hall, 1885. Pal. N. Y., vol. v, pt. 1. Lam. II. 

74. Spathella, Hall, 1885. Pal. N. Y., vol. v., pt. 1. Lam. II. 

75. Cardiola, Broderip, 1834. Trans. Geol. Society. 

76. Yoldia, MuUer, 1842. Kroyer*s Nat. Tid. (Probably not found in 

palaeozoic rocks.) 

77. Prcecardiuvi, Barrande, 1881. Syst. Sil de Boheme. 

78. Paracardium, Barrande, 1881. Syst. Sil de Boh6me. 

79. Pararca, Hall, 1885. Pal. N. Y., vol. v., pt. 1. Lam. II. 

80. Olossites, Hall, 1886. Pal. N. Y., vol. v., pt. 1. Lam. II. 

81. Elymellay Hall, 1885. Pal. N. Y., vol. v., pt. 1. Lam. II. 

82. Protomya, Hall, 1885. Pal. N. Y., vol. v., pt. 1. Lam. II. 

83. Allocardium, Hall, 1884. Pal. N. Y. vol. v., pt. 1. Lam. I. 

84. Sanguinolites, McCoy, 1844. Carb. Foss. of Ireland, p. 47. 

69 Genera are illustrated on the plates of the Geologist Report. 
84 Genera which are not there illustrated. 



143 total number of genera of Lamellibran6hiata which have been 
== referred to American Paleeozoic formations. 
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EEPORT ON THE BONES OP MASTODON OB ELEPHAS 
POUND ASSOCIATED WITH CHARCOAL AND POT- 
TERY AT ATTICA. WYOMING COUNTY, N. Y. 

Jameb Hall, LL.D., State Oeohgist.- 

Sib. — Late in the autumn of 1886 my attention was called to the j 

discovery of some mastodon bones in the village of Attica, Wyoming . 

county, N. Y., and shortly thereafter, under your direction, I visited j 

the place for the purpose of determining if the discovery merited the 
attention of the State Museum. The visit elicited the fact that some 
workmen, while engaged during the month of September or October 
of that year in digging a trench for a water-main alongside the road- 
bed of Genesee street in that village, partly uncovered a tusk, at a 
depth of about three feet from the surface. The tip of the tusk was 
left projecting for about six inches into the trench, and being regarded 
by the workmen as a hemlock root, no especial attention was paid to 
it until it was hacked in two with a pickax, in order to get the 
obstruction out of the way of the water-pipes. Its nature was there- 
upon recognized by some of the lookers-on. The tusk was removed, 
and the excavation widened over an area of about twenty-five square 
feet, in a search for other bones of the skeleton. This search 
resulted in finding two ribs and a portion of the zygomatic arch, 
which lay four or five feet away from the position of the tusk, and a 
foot or more further down. Finding nothing more, the hole was 
filled up, and the bones found came into the hands of Mr. W. F 
Cogswell, of Attica. At the time of my first visit to the place the tusk 
was found to be in an unusually well preserved condition, considering 
the harsh treatment it had received at the hands of the workmen, and 
is of exceptional interest, as its small size indicates a quite young 
animal. ^As far as could be judged at that time, with the ground 
covered with snow, the spot where the bones lay appeared to be in a 
narrow sink-hole extending beneath the bed of the road-way and 
apparently connected with a somewhat larger' sink-hole lying back of 
the first range of lots on the west side of the street 

In a brief report of these observations made to yourself soon after 
this visit (Sixth Kept. State Geologist, p. 34, 1887), it was suggested 
that, on account of the limited area of these sink-holes, the probability 
of finding the remainder of the skeleton was such as to justify a 
reasonable expenditure by the State Museum. An appropriation was 
accordingly made for this purpose, and, acting under your directiona. 
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I took charge of the ezcayationB which were undertaken early in the 
month of AugnstriSST. 

The topographical character of the ground investigated is shown 
in the accompajing map. It was found that, as at first reported, 
there were two small bog-holes, the smaller lying mostly within the 
boundaries of Genesee street, and, as the excayation proved, very 
narrow. The work of excavation was begun at the point where the 
tusk had been found, and was carried in all directions until the muck 
or mucky clay petered out This gave the hole a diameter of about 
thirty feet north and south, and somewhat more east and west, the 
vertical section through its deepest point being: 

Made ground (road-bed, etc.) 2 ft. 10 in« 

Loam 5 

Clayey muck .^ 1 2 

Clay (unlaminated) 1 5 

Clay (laminated) 

m 

5 ft 10 in. 

A few bones only were found; these being fragments of *ribs taken 
from the unlaminated clay at a depth of two feet six inches fron^ the 
TiOturaL surface of the ground, a little west of the deepest point in 
the hole; several ribs, nearly entire, from the unlaminated clay, at a 
depth of three feet from the natural surface; and in the muck above 
these, one foot below the natural surface, the ankle bones of some 
large ruminant, probably the elk. Excavation was then begun in 
the large bog-hole lying ist a pasture lot belonging to the Messrs. 
Smith and Cogswell, 297 feet west of the west line of Genesee street. 
A series of trenches were put down in various directions, which 
showed that this hole was circular, measuring seventy-five feet in 
diameter, and was filled by a very shallow accumulation of black muck 
and mucky clay. This material reached a thickness of from twelve to 
fifteen inches, except at a single point where over a surface twelve 
feet square it extended to a depth of four feet All of this vegetable 
earth was underlain by compact laminated clay. At the bottom of the 
deep accumulation of muck, and four feet from the natural surface 
of the ground, was found a fragment of pottery, and from beneath 
and around it were taken about thirty fragments of thoroughly burned 
charcoal These traces of ancient man were found fully twelve inches 
further down from the natural surface of the ground than the deepest 
of tl^ bones taken from the other sink-hole. 

The connection of the two sink-holes, and their former drainage 
from one to the other, was established by a series of excavations 
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between them, which showed the vegetable mold to be continaons 
between the two, with a thickness of from three to six inches, though 
rapidly thinning out to the north and south, giving the drainage way 
a width of only a few feet. No bones were found in the larger sink- 
hole, but four small fragments of charcoal were subsequently found 
in the clayey muck of the smaller hole from which the ribs were 
taken. These, it would appear, had been washed out of the sink-hole 
above. Indeed, the finding of so few of the bones of the skeleton of 
this mastodon or elephant, and the ankle-joint bones of the undeter- 
mined ruminant, which were evidently deposited when held together 
by the ligamental tissue, and all these in so small a bog-hole, indicate 
that in probability the hole had been flushed at times of high water, 
and the remnants of the skeletons carried away. 

The fragment of pottery found is made of coarse, angular (crashed?) 
fragments of quartz and feldspar (orthoclase), mixed with clay. Its 
greatest thickness is five-eighths of an inch. A portion of the upper 
edge of the pot to which it belonged is retained. The curvature of 
the lower portion of the fragment, if carried out in a circle, indicates 
a vessel having a diameter of slightly more than eight inches, flaring a 
little toward the mouth. The outer . surface is marked by low, some- 
what irregular, transverse ridges, perhaps from wear being less 
conspicuous than those upon the inner surface, where, instead of 
being transverse, they are longitudinal The fragments of charcoal 
vary in size from two inches in diameter down, and appear, with one 
exception, to have been thoroughly burned. 

The peculiar occurrence of the pottery £gid charcoal at the bottom 
of this deep hole in the clay of the larger bog is difficult to explain. 
No evidence was apparent, in the course of the excavation, that thia 
hole in the clay had been artificially dug out or filled. The area over 
which the relics were scattered, was not more than four feet in 
diameter, through a depth of eight or ten inches. To assume that 
these relics had sunk to this depth when the black earth was in a 
semi-fluid condition, asks too much of chance, for though so ponder- 
able a substance as a piece of pottery might work its way through 
the soft mud to a considerable depth, the numerous pieces^of charcoal 
would hardly and in unison do this. 

As to whether the bones (tusk, ribs and zygoma) found are those of 
the mastodon or elephant it is difficult to decide, none of them show- 
ing distinctive characters. The probabilities are, however, undoubt- 
edly, that they are mastodonic. a 

I am, sir, very respectfully yours, 

J. M. CLABEE. 

October 1, 1887. 
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DESCRIPTION OF NEW SPECIES 



OF 



FENESTELLID^ 



OF THE 



Lower Helderberg, 

WITH EXPLANATIONS OF PLATES ILLUSTRATING 

SPECIES OF THE HAMILTON GROUP, 



DB8CBIBED IN THE BEPORT OF THE 



State Gkologisx for 1886. 



TECTULTPOEA nov. sub. gen. 
Fenestella (Tbctulipora.) loculata n. sp. 

Bryozoum consisting of infundibuliform fronds of compact appearance. 
Thickness of frond about .60 mm. Branches moderately slender, width 
just above a bifurcation .30 mm., regularly increasing to .55 mm., subangu- 
lar or rounded, with from three to five distinct longitudinal striations ; 
opposite the dissepiments the branches are slightly elevated. On the 
specimens observed the bifurcations occur at Intervals of from 10 to 
20 mm. 

Dissepiments comparatively slender, width about .15 to .18 mm., rounded* 
depressed below the plane of the branches, and expanding at their junc- 
tion ; about eleven in the space of 5 mm. 

Fenestrules regularly oval, length from .32 to .38 mm., width about two- 
thirds the length. 

On the cellullferous face the branches are angular. Dissepiments very 
slender, angular, much depressed. Fenestrules narrower than on the 
opposite face. Cell apertures in two ranges, opening directly outward, 
very closely disposed, and often in contact; about thirty in the space of 5 
mm. Margins elevated, and distinctly indenting the borders of the 
fenestrules. 

Branches between the ranges of apertures and along the middle of the 
dissepiments carinated ; carina .30 mm. high, for half the height very thin, 
then rapidly expanding, those of the branches to a width of about .25 mm., 
and those of the dissepiments to .15 mm., the expanded portions having 
the appearance of the non-celluliferous face of some form of Fenestella. 
These pseudo-branches and dissepiments are broadly angular, with a slight 
carina along the middle. The fenestrules are a little larger than on the 
non-celluliferous face. 

This subgenus differs from Loculipora, which it closely resembles, 
in having the cell apertures in straight lines along the branches and not 
surrounding the fenestrules, there being no apertures on the dissepiments. 
The apertures on each side of the carina of the dissepiments at its junc- 
ture with the branch are separated but slightly, if any more than the 
others. 

Of the forms resembling Fenestella ( Unitrypa ?) unsinaMs a new subgenus 
should be made. It would differ from this one in having no carina on the 
dissepiments, and in the pseudo-dissepiments not being equal in number 
to the true dissepiments. 

Formation and Locality,— hoyrer Helderberg group, near Olarksville, 
Albany county, N. Y. 
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Fenestella fbequens n. sp. 
Plate ix, Figs. 12-16. 

Bryozoum oonsisting of infundibuliform fronds. Branches moderately 
strong, width just above a bifurcation .25 to .35 mm., increasing to .50 or 
.60 mm., and sometimes more, rounded or angular, occasionally granulose. 

Interstices sometimes narrower, at other times wider than the branches. 

Dissepiments moderately strong, width .25 to .30 mm., rounded or sub- 
angular, on a plane, with the branches frequently extending upon them, 
sometimes nearly to the middle, causing the branches to appear much 
narrower than they really are ; very closely disposed, about twelve in the 
space of 5 mm. 

Fenestrules usually oval or broadly lenticular, sometimes very irregular, 
length transversely about .40 or .45 mm., width from one-half to two-thirds 
the length. 

On the celluliferous face the branches are angular. Dissepiments angu- 
lar and much depressed, fenestrules of about the same appearance as on 
the opposite face. 

Cell apertures in two ranges, opening laterally, separated by about the 
diameter of an aperture ; twenty in J;he space of 5 mm. ; margins thin ; 
slightly elevated. Surface between the ranges of apertures carinated; 
carina moderately strong, elevated about .40 or .45 mm., more or less 
expanded at the summit, smooth. 

This species is regularly distinguished from any other at present known, 
by the closely disposed dissepiments, the branches and dissepiments of 
the non-eelluliferous face having precisely the appearance of the carins 
and scalee of a Unitrypa, On the celluliferous face it is distinguished by 
the closely disposed dissepiments and the elevated carinas. 

Formation and Locality. — Lower Helderberg group, near ClarksviUe, 
Albany county, N. T, 



PtATJ^ 8. 

FeNESTELLA AKGUSTATiL 
FlOS. 1^. 

PenesteUa angustata, Hall. Beport of State (Geologist for 1886, page 54« 

Fig. 1. An enlargement from the non-celluliferous faoe, showing straight 

rigid branches and elongate fenestrules. 6 x. 
Fig. 2. An enlargement from another frond showing more broadly oval 

fenestrules cuid nodose branches. 6 x. 
Fig. 3. A still further enlargement from fig. 2, showing more distinctly the 

ornamentation of the surface. 18 x. 
Fig. 4. An enlargement showing slender branches and subquadrangular 

fenestrules. 6 x. 
Fig. 5. An enlargement from the celluliferous face showing the form and 

disposition of the cell apertures. 6 x. 
Fig. 6. An enlargement showing the branches covered with minute nodes. 

6x. 
Fig. 7. A transverse section of the branches. 6 x. 
Fig. 8. An enlargement of a lateral view, showing a transverse section of 

the dissepiments and the position of the cell apertures. 6 x. 

Fenestella emacllta. 

Figs. ^13. 

Feneatella emaciata, Hali:.. Beport of State (Geologist for 1886, page 57. 

Fig. 9. A fragment, natural size. 

Fig. 10. An enlargement from the non-celluliferous face, showing the stri- 
ated granulose branches and the oblique dissepiments. 

Fig. 11. An enlargement from the celluliferous face, showing the form and 
disposition of the cell apertures. 6 x. 

Fig. 12. A transverse section of the branches. 6 x. 

Fig. 13. A lateral view of the branches, showing the dissepiments and 
position of the apertures. 6 x. 
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PLATE 9. 

FbNESTELLA 8UBTORTILIB* 

Figs. 1-5. 

FenesteUa subtortllis. Hall. Beport of State Geologist for 1886, page 52. 

Fig. 1. A fragment, natural size. 

Fig. 2. An enlargement from the non-celluliferous face showing the form 

of the branches and dissepiments and large fenestrules. 6 x. 
Fig. 3. An enlargement from the celluliferous face, showing the narrow 

fenestrules, the form and disposition of the cell apertures, and 

one or two of the branches with the carina. 6 x. 
Fig. 4. A transverse section of the branches. 6 x. . 
Fig. 5. A lateral view of the branch showing a transverse section of the 

dissepiments, the position of the cell apertures and the carina. 

6x. 

Fenestella paballela. 

Figs. 6-11. 

FffnesteUa paraUela, Hall. Pal. N. Y., Vol. VI, p. 107. 

Fig. 6. A fragment showing the expanded carina, natural size. 

Fig. 7. An enlargement from the non-celluliferous face showing the form 

of the branches and dissepiments, and the granulose surface. 

18 X. 
Fig. 8. An enlargement from the celluliferous face showing the form and 

arrangement of the cell apertures and the basal portion of the 

carinee of the branches and dissepiments. 18 x. 
Fig. 9. An enlargement of the expanded summits of the carinee. 18 x. 
Fig. 10. A lateral view of a branch, showing a transverse section of the 

dissepiments, and their carinsB much expanded at the summit, 

the position of the cell apertures, and the carina of the branch. 

18 X. 
Fig. 11. A transverse section showing the form of the branches, the 

expansion of their carinte at the summit and the dissepiments 

with their carina. 18 x. 

Fenbstella fbequens, n. sp.. 
Figs. 12-15. 

Fig. 12. An enlargement from the non-celluliferous face showing the fre- 
quent dissepiments. 

Fig. 13. An enlargement from the celluliferous face showing the form and 
disposition of the cell apertures. 6 x. 

Fig. 14. A transverse section of the branches. 6 x. 

Fig. 15. A lateral view of a branch showing the position of the dissepiments 
and the high carina. 6x. 

Fenestella (Lyropora) oinctuta. 

Fig. 16. 

FeneateUa (Lyropora) cinctuta, Hall. Beport of State (Geologist for 1886, 

page 69. 

Fig. 16. An enlargement from the non-celluliferous face showing the 
strong tliickened border and the rounded or somewhat trans- 
versely oval fenestrules. 6 x. 
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PLATE 10. 
Fenebtelia (Loculipoba) perforata. 

Figs. 1-13, 

Fenestella (Loculipora) perforata, Hall. Report of State Geologist for 

1886, page 62. 

Fig. 1. A large fragment, showing the general appearance and manner 

of growth, natural size. 
Fig. 2. An enlargement from the non-celluliferous face, showing the 

angular, slightly oarinated branches connected by dissepiments^ 

6x. 
Fig. 3. Bock deposit, showing the impressions of a portion of the non- 

celluliferous face of a frond. 6 x. 
Fig. 4. A translucent longitudinal section. 6 x. • 
Fig. 5. An enlargement of the celluliferous face, showing the angular 

branches and the disposition of the cell apertures around the 

fenestrules. 6 x. 
Fig. 6. An enlargement showing the summit of the carina or pseud o- 

non-celluliforous face. 6 x. 
Fig. 7. A transverse section showing the elongate rhomboidal section of 

branches and carintt3. 6 x. 
Fig. 8. A transverse section of the branches, showing the broadly rhom- 
boidal form of the branches and summit of the carina). 6 x. 
Fig. 9. An enlargement showing distinctly the appearance of the branches 

and carina of the dissepiments. 18 x. 
Fig. 10. A transverse section of a frond embedded in the rock. 6 x. 
Fig. 11. The appearance of a translucent, longitudinal section, greatly 

magnified. 
Fig. 12. A lateral view of a branch, showing the form of the dissepiments, 

and pseudo-dissepiments, the carina, and the position of the 

cell apertures. 
Fig. 13. A transluscent, longitudinal section, on glass, greatly magnified. 

Formation and XocaZUi/.— Hamilton group, near Canandaigua 
lake, N. Y. 

Fenestella nexilis, n. sp. 

Fios. 14-16. 

Fig. 14. An enlargement of a portion of the celluliferous face, showing 
the form and disposition of the cell apertures and the sinuous 
carinas. 6 x. 

Fig. 15. An enlargement from the non-celluliforous face, showing the 
angular carinated branches and dissepiments. 
Ibrmation and Locality.— Corniterous limestone. 
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PLATE ll. 

FeMBBTELLA (UnITRTPA) 80ALABI8. 
PlOB. 1-11. 

Fig. 1. A fragment of the carinaB and soalaB ; natural size. 

Fig. 2. An enlargement showing a' row of prominent nodes alonfi^ the 

middle of the branoh and a row of granules on each side. 6 x. 
Fig. 3. An enlargement showing the lateral rows of nodes much stronger 

than in fig. 2. 6 x. 
Fig. 4. An enlargement showing two rows of nodes on each branch, the 

middle of the branch a little depressed. 6 z. 
Fig. 5. An enlargement of the summits of the carinra and scalee, showing 

nodes on the carinsB. 6 x. 
Fig. 6. An enlargement showing very thin carinas and scalas. 6 x. 
Fig. 7. An enlargement showing the under side of the carinas and scalae. 

6 X. 
Figs. 8 and 9. Transverse sections of different fronds. 6 x. 
Fig. 10. A transverse section further enlarged, showing the rhomboidal 

form of the branches, their structure, the dissepiments and 

scalaB, and the form of the expanded portion of the carina. 

18 X. 
Fig. 11. A translucent longitudinal section on glass, showing the structure 

of the branches and dissepiments, greatly enlarged. 

Formation and locoZity.— Hamilton group ; Bellona, Yates county, 

N. Y. 

Fenestella (Polyfoiu) multiplex. 
Figs, 12-16. 

Fenestella (Polypora) mtiUiplex, Haxl. Report of State Geologist for 

1886, page 66. 

Fig. 12. A fragment, showing the celluliferous face, natural size. 

Fig. 13. An enlargement from, the celluliferous face, showing the form 
and disposition of the cell apertures, and the striae or ridges 
between the ranges of apertures. 6 x. 

Fig. 14.- An enlargement, showing the angular branches of the non-cellu- 
liferous face, connected by slender depressed dissepiments. 

Figs. 15, 16. Transverse sections from different fronds, showing the varia- 
tion in the form of the branches. 6 x. 

Formation and 2oca{it{/.— Hamilton group; Moscow, Livingston 
county, N. Y. 
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PLATti 12. 

FeNBSTELLA (PoLTPOBA) n8TUL4Ti« 

FiOB. 1-16. 

tkneatella (Folypora) flatuUUa, Hall. Report of State Geologist for 

1886, page 64. 

f*ig. 1. A fragment of the celluliferous face, natural size. 

Fig. 2. A fragment of the non-oelluliferous face, natural size. 

Fig. 3. An enlargement, showing straight, regular, angular branches and 

dissepiments. 6 x. 
Fig. 4. An enlargement, showing more slender, rounded branches and 

dissepiments. 
Fig. 6. Enlargements from different portions of the same frond, one por- 
tion showing very strong regular branches, the other portion 

more slender, sinuous branches. 6 x. 
Fig. 6. An enlargement, showing flattened branches with a carina along 

the middle. 6 x. 
Fig. 7. An enlargement from a frond partially covered by a rock deposit, 

causing the branches to appear very slender. 6 x. 
Fig; 8. An enlargement, showing slender branches and very nearly circu- 
lar fenestrules. 6 x. 
Fig. 9. An enlargement, showing somewhat irregular branches connected 

by very slender branches. 6 x. 
Fig. 10. An enlargement, showing decidedly angular carinated branches 

and dissepiments. 6 x. 
Fig. 11. An enlargement from the celluliferous face, showing the narrow 

fenestrules, wide branches, and form and disposition of the cell 

apertures. 6 x. 
Fig. 12. A still further enlargement, showing more distinctly the form of 

the cell apertures. 18 x. 
Fig. 13. An enlargement of a portion of a branch having only two ranges 

of cell apertures. 18 x. 
Fig. 14. A lateral view of a portion of a branch. 18 x. 
Fig. 16. A further enlargement of the preceding, showing the form of the 

branches and the thickness of the dissepiments. 18 x. 
Fig. 16. A transverse section of a frond. 6 x. 
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PLATS 13. 

t^ENESTBLLA (PoLTPORa) LATFTBUKOAf A. 

Pl«8. 1-9. 

FenesieUa (Polypora) latUruncata, Hall. Report of State Oeolog^t tot 

1886, page 68. 

Fig. 1. A fragment of the non-oelluUferous face, natural size. 

Fig. 2. A fragment of the celluliferous face, natural size. 

Fig. 3. A fragment from another specimen, natural size. 

Fig. 4. An enlargement from the non-celluliferous face, showing some' 

what distorted branches. 6 x. 
Fig. 5. An enlargement showing slender branches and irregularly formed 

fenestrules. 6 x. 
Fig. 6. An enlargement showing stronger branches and more irregularly 

formed fenestrules. 6 x. 
Fig. 7. An enlargement from the ceUuUferous face, showing the form and 

disposition of the cell apertures. 6 x. 
Fig. 8. An enlargement, showing twisted striations. 6 x. 
Fig. 9. An enlargement, showing very thin branches and large variable 

fenestrules. 6x. 

FeNBSTELLA (PoLTPORa) ASPECTAN8. 

Fios. 10-14. 

FenesieUa (Polypora) aspectana, Hall. Report of State Geologist for 1886, 

page 65. 

Fig. 10. A fragment, natural size. 

Fig. 11. An enlargement from the non-celluliferous face, showing nearly 

circular fenestrules. 6 x. 
Fig. 12. An enlargement from the celluliferous face, showing the form and 

disposition of the cell apertures and the extremely narrow 

fenestrules. 6 x. 
Fig. 13. A transverse section of the branches, showing their cuneiform 

shape. 6 X. 
Fig. 14. An enlargement of a lateral view of a branch, showing the form 

of the dissepiments and the position of the cell apertures. 
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Fenestella (Umitbtpa) tbaubvebsa. 

PlO. 9. 

Fenestella (UhUrypa) transversa. Hall. Pal. N. Y., Vol. VI, page 132 (not 

figured). 

Fig. 9. An enlargement from the non<oelluliferou8 face of a frond, show- 
ing the prominently oarinate dissepiments which extend over 
the branches on the right hand portion of the figure, and becom- 
. ing depressed and merged on the left side. 

Fenestella yabia, n. sp. 

Figs. 10-12. 

Fig. 10. An enlargement of two branches with the connecting dissepi- 
ments, showing the arrangement of cell apertures with thin 
margins. On the left side the central range of apertures is 
interrupted, and a row of pustules continued in the same line. 

Fig. 11. A lateral view of a branch with transverse sections of the dissepi- 
ments, and showing the projecting ceU margins. 18 z. 

Fig. 12. A transverse section of branches showing those with two and 
those with three ranges of c^Us. 
This species resembles F, arta, but is a smaller form. 
Lower Helderberg group. Clarkesville, N. Y. 
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PLATE 16. 

fistulipora. triloba. 

Figs. 1, 2. 

Mstulipora triloba. Hall. Pal. N. Y., Vol. VI, page 29 (not figured). 

Fig. 1. An enlargement of the surface, in its natural condition, showing 
the form and arrangement of the cell apertures and the openings 
of the septate intercellular tubull. 

Fig. 2. A vertical section of the frond enlarged, showing the striated 
interior cellwalls, and the intercellular tubuli, which are in part 
irregularly vesiculose below and regularly septate above. 
Lower Helderberg group. 

LlOHENALU. SUBTBIOONA. 

FiOS. 3, 4. 
lAchenalia svJbtrigona, Hall. Pal. N. Y., Vol. VI, page 196 (not figured). 

Fig. 3. A portion of the surface in its natural condition, enlarged to show 
more distinctly the form and arrangement of the cell apertures, 
and the absence of intercellular pits. 

Fig. 4. A vertical section of the preceding enlarged, showing the open 
tubular cells and the intermediate septate tubuli, with vesicular 
texture at the base, which, on one side, extends nearly to the 
surface of the mass. 

Liohenalia distensa. 
Fig. 5. 

Licfienalia distans, in error ; Pal. N. Y., Vol. VI, page 197 ; also Index page 
297, reference to X. diatans, page 197, to be LtchendUa distensa. Not 
Lichenalia distans, Pal. N. Y., Vol. VI, page 32. 

Fig. 5. A portion of the surface enlarged, to show the form and arrange- 
ment of the cell apertures and the smooth intercellular surface. 

Lichenalia cornuta. 

Fig. 6. 

Lichenalia comuta, Hall. Pal. N. Y., Vol. VI, page 203 (not figured). 

Fig. 6. A portion of the surface enlarged, to show the regular form and 
arrangement of the cell apertures, the thickening and crescenti- 
form projection upon the margin of the aperture. The inter* 
cellular surface is minutely pustulose. 



llohsnaua opeboulata. 

Fig. 7. 

JAohenalia operculata, Hall. Pal. N. Y., Vol. VI, page 205 (not figured). 

Fig. 7. An enlargement of the surface, showing the pustuUform apertures 
with operculsB, and the intercellular surface, which Is sometimes 
strongly striated or ridged towards the cell apertures, with the 
intermediate space showing an uneven vesiculiform surface. 

llohenalia tessellata. 
Figs. 8-10. 
Lio?ienalia tesaellata, Hall. Pal. N. Y., Vol. VI, page 207 (not figured). 

Fig. 8. An enlargement from the surface, showing the peculiar character 

of the cell apertures and intercellular spaces. 
Fig. 9. A transverse section of the same, showing the distinctly circular 

form of the cell-tubes and the intercellular tissue. 
Fig. 10. A vertical section, showing the cylindrical cell-tubes, the septate 

interceUular space and the basal vesicular tissue. 

FlSTULIPOaA OONSTBIGTA. 

Figs. 11, 12. 
:P%8tulipora conBtricta, Hall. Pal. N. Y., Vol. VI, page 227. 

Fig. 11. An enlargement from the surface, showing the form of the cell 
apertures and their constriction by the crescentic projection. 
The intercellular space is irregularly pustulose and pitted. 

Fig. 12. A transverse section of the same species, showing the form of cell- 
tubes with the irregular intercellular l^issue. 
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